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Modern designers now specify KAY LOCK® thin wall inserts 
and obtain the following benefits. 

COSTS ARE REDUCED — Standard taps and gages are used in the hole 
preparation to accept this insert, together with simple 
KAYLOCK installation tools. There are no tangs to break off 
or coils to distort. 

STRENGTH IS ADDED — Installed in typical parent materials, KAYLOCK 
inserts upgrade the strength in the fastening area. 

SPACE IS SAVED — The thin wall design permits minimum 
boss diameters in the parent material, savitig space and weight. 

HIGH RELIABILITY IS ACHIEVED — Mating bolt retention is assured 
by the proven KAYLOCK elliptical locking device, qualified to MIL-N-25027. 
The insert is positively locked in position in the parent material 
against "in service" rotational displacement. 

Write today for catalogue No. 6221 AW. 
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KAYNAR MFG. CO., INC., KAYLOCK DIVISION - Box 2001, Terminal Annex. Los Angeles 54, C 




There’s no icing condition too tough for Iceguard 
to handle... and we speak from experience! 



Iceguard, the simplest, most reliable deicing 
equipment flying today, has never run into 
icing conditions it can't master. 

For this electrothermal deicing system 
never has a cold spot— always melts the ice 
evenly. And it goes to work instantly at any 
altitude— has no moving parts— requires no 
maintenance except a simple periodic check 
of electrical connections. 

A patented method of knitting Iceguard's 
heat-conducting wires together is the 
secret. It makes electrical short circuits 


impossible. And, when these wires are 
embedded in a proven dielectrical covering, 
they give airplanes sure ice protection 
under any conditions. 

Iceguard is just another example of how 
Goodyear’s technical engineering staff— the 
largest, most experienced group in its field 
-keeps coming up with new and better solu- 
tions to aerospace and related problems. 
Want more examples — or help with your 
problems? Write Goodyear, Aviation Prod- 
ucts, Dept. A-1715, Akron 16, Ohio. 
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INEW! 

ANSCO SUPERAY H-D 


Ultra-High Definition X-ray Film . . 



Be " Ansco-sure . 

With the first American X-ray film for ultra-high definition radiography! 
If you require critical definition of correspondingly minute defects, be 
"Ansco-sure" with this new film. The extremely fine grain characteristics 
of Superay* H-D film provide the ultimate in image sharpness and main- 
tain high definition throughout the entire 65-250 KVP range. 

For radiography— it's Ansco best by definition. 

Ansco-America’s first manufacturer of photographic materials . . . since 1842. 


Ansco 


X-RAY FILM 
CHEMICALS 
SERVICE 


HEAT EXCHANGERS IN A HURRY 



(Or: A new slant on q=/u(th-t c )dA) 


AEROSPACE CALENDAR 


(Continued from page 5} 
can Rocket Society. Pick Carter and Stat- 
ler Hilton Hotels. Cleveland, Ohio, 

July 24-Aug. 2— National Soaring Champion- 
ships. El Mirage. Calif. For information: 
National Soaring Championships, P. O. 
Box 997, Victorville. Calif. 

Aug. 1*5— Experimental Aircraft Assn. Fly- 
In. Rockford Airport. Rockford. III. 

Aug. 7-9-Low Level Wind Conference. 
Texas Western College. El Paso. Tex. 
Sponsors: American Meteorological Soc- 
iety: U. S, Army Signal Missile Support 
Agency. (Aug. 9 session in Dallas.) 

Aug. 8-10-1962 Standards Laboratory Con- 
ference, National Bureau of Standards' 
Boulder Laboratories, Boulder, Colo. 

Aug. 10-11— IAS National Specialists Meet- 
ing, Man-Machine Competition. Olympic 
Hotel, Seattle, Wash. 

Aug. 11-16— Pacific Energy Conversion Con- 
ference, American Institute of Electrical 
Engineers, Fairmont Hotel. San Fran- 

Augfn-ie— Seventh Symposium on Ballistic 
Missile and Space Technology, U. S. Air 
Force Academy, Colorado Springs, Colo. 
Sponsors: USAF; Aerospace Corp. 

Ang. 14-16— Cryogenic Engineering Confer- 
ence, University of California of Los An- 
geles, Los Angeles, Calif. 

Aug. 14-17— International Conference on 
Precision Electromagnetic Measurements. 
Boulder Laboratories. National Bureau of 
Standards, Boulder. Colo. 

Aug. 15-17— Nuclear Propulsion Confer- 
ence, Monterey. Calif. Joint Meeting: 
Institute of the Aerospace Sciences; Amer- 
ican Rocket Society; American Nuclear 
Society. 

Aug. 15-17-Third International Electronic 
Circuit Packaging Symposium, University 
of Colorado, Boulder. Colo. 

Aug. 19-25— Annual Meeting and Confer- 
ence, Airport Operators Council, Princess 
Kaiulani Hotel, Honolulu. Hawaii. 

Aug. 20— Technical Svmposuun, Precision 
Potentiometer Manufacturers Assn., Stat- 
ler Hilton Hotel. Los Angeles, Calif. 

Aug. 21-24— Western Electronics Show and 
Conference, Institute of Radio Engineers. 
Los Angeles. Calif. 

Aug. 21-24— International Symposium on 
Far Infrared Spectroscopy. Sheraton Gib- 
son Hotel. Cincinnati. Ohio. Sponsor: 
Materials Central. Aeronautical Svstcms 
Division, Air Force Systems Command. 

Aug. 21-Sept. 17— 14th Session, Interna- 
tional Civil Aviation Organization As- 
sembly. Rome, Italy. 

Aug. 23-24— Quarterly Regional Meeting. 
Assn, of Local Transport Airlines. West- 
ward Hotel, Anchorage. Alaska. 

Aug. 23-24— Conference on Thin Films. 
Colorado Hotel. Glemvood Springs. Colo. 
Sponsor: Solid State Electronics Labora- 
tory. University of Denver's Research In- 

Aug. 27-29— A1ME Technical Conference 
on Advanced Electronic Materials. Benja- 
min Franklin Hotel, Philadelphia, Pa. 

Aug. 27-Sept. 1-Third International Con- 
gress, International Council of the Aero- 
nautical Sciences. New Congress Hall, 
Stockholm. Sweden. 

(Continued on page 9) 


Heat exchanger design problems are 
reputed to make young men gray 
and older men balder. It thus gives 
us joy to report that Budd heat 
transfer engineers are today retain- 
ing whatever cranial adornment they 
started with. You can profit thereby. 

Budd offers complete design, pro- 
totype and production services for 
plate-fin heat exchangers. We pro- 
duce these compact, lightweight and 
highly efficient components by both 
dip-brazing and epoxy bonding . . . 
with aluminum, stainless steel, cop- 
per and other materials ... in myriad 
configurations for missile cooling, 
intercoolers, oil coolers, air condi- 
tioning systems and other land, sea, 
air and space applications. 

What’s new about that? Just this: 

To design the best heat exchanger 
for a given job, a number of com- 
plexly interrelated thermal variables 
. . . heat transfer rate, thermal con- 
ductance, transfer area, hot- and 
cold-side temperatures, etc. . . . are 
usually juggled around until the re- 
quired heat transfer rate is attained." 
During this labor, the designer must 
also find a way to satisfy such vital 
external requirements as size, weight, 
strength, reliability and cost. 

We now announce, as modestly as 
possible under the circumstances, 
that Budd isapplying new techniques 
that enable plate-fin component heat 
exchangers to be designed and pro- 
duced faster than eter before! 

This is not the result of an over- 
night inspiration. Our Environmen- 
tal Control Systems Department has 
long been busy with a fresh and 
deep-probing investigation of ana- 


lytical approaches to heat exchanger 
design. Their study was pointedly 
abet ted by the experience, the knowl- 
edge of practical operating condi- 
tions, and the voluminous test data 
we’ve accumulated in over 20 years 
of designing and producing com- 
plete heat exchanger systems, as well 
as component exchangers and other 
types of environmental control sys- 

Our new design method enables us 
to fix optimum exchanger relation- 
ships and values with surprising 
speed. In several recent eases, we’ve 
designed complex new exchangers 
in a .few hours! 

How do we do it? The details we 
guard. But we ran say that design 
reliability as well as speed is assured 
by a pre-specified feedback checking 
technique. (In a moment of flam- 
boyance, we tagged the new method 
“Feedback-Controlled Design." It 
may stick.) Other enticing informa- 
tion is contained in our heat ex- 
changer bulletin, which we’ll nat- 
urally send on request. (If you don't 
already belong to The Budd Elec- 
tronics Chowder and Marching So- 
ciety, be sure to ask for your mem- 
bership credentials too.) 

There is, of course, an eminently 
scientific way to verify our rather 
substantial claim— let us design and 
deliver your next exchanger. Why 
wait? Environmental Control Sys- 
tems, Budd Electronics, 43-22 Queens 
St., Long Island City 1, N.Y. 
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Each of the divisions of Electronic Specialty Co. was 
carefully selected to complement the capabilities of 
the others. The result of this matching and fitting is 
capability— total and integrated — in the fields of com- 
munications, power, controls, space conditioning, and 
in military and scientific systems. The strength in this 
union is in these divisions: Relay, Electronics, Radiating 


Systems, Systems Laboratories, Eemco, Technicraft, 
Electric Specialty, Kennedy Antenna, Anchor Metals, 
Iron Fireman, Warren Webster and Portland. In time, 
more divisions will be selected, matched and fitted for 
even greater capability. Information about the whole, 
or any of its present parts, can be obtained from: 
ELECTRONIC SPECIALTY CO., 5121 San Fernando Road, Los Angeles 
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Aug. 27-Sept. 1— Second International Con- 
gress, International Federation of Informa- 
tion Processing Societies, Munich, 
Germany, 

Aug. 28-30— Fourth Conference on Main- 
tainability of Electronic Equipment. Elec- 
tronic Industries Assn, (in cooperation 
with Department of Defense), University 
of Colorado. Boulder. Colo. 

Sept. 3-7— National Advanced Technology 
Management Conference, Institute of Ra- 
dio Engineers. Seattle. Wash. 

Sept. 3-7— International Symposium on In- 
formation Theory, Institute of Radio En- 
gineers, Brussels, Belgium. 

Sept. 3-9—1962 Flying Display and Exhibi- 
tion, Society of British Aircraft Construc- 
tors, Farnborough, England. 

Sept 5-7— Symposium on Measurement of 
Thermal Radiation Properties of Solids. 
Biltmorc Hotel, Dayton. Ohio. Sponsors: 
Aeronautical Systems Division, USAF; Na- 
tional Bureau of Standards; NASA. 

Sept. 10-14— Fourth National Conference on 
Applied Meteorology, American Meteoro- 
logical Society, Hampton, Va. 

Sept. 10-14— Annual General Meeting, In- 
ternational Air Transport Assn., Dublin. 

Sept. 13-14 — 10th Annual Engineering Man- 
agement Conference, IRE, Hotel Roose- 
velt, New Orleans. La. 

Sept. 17-18— Hydrofoil & Air Cushion Ve- 
hicles Meeting, Institute of the Aerospace 
Sciences, Shorcham Hotel, Washington. 

Sept. 18-23— 16th National Convention & 
Aerospace Panorama. Air Force Assn., Las 
Vegas, Ncv. 

Sept. 19-20-Tcchnical Manpower Utiliza- 
tion Meeting, Institute of the Aerospace 
Sciences, Hotel Commodore, New York. 

Sept. 19-20— Operations &• Maintenance 
Symposium, Airwork Corp., Millville, 



Sept. 19-22— Second International Agricul- 
tural Aviation Congress, National Supe- 
rior Agronomy School, Grignon, France. 

Sept. 24-28—1 3th International Astronauti- 
cal Congress, American Rocket Society, 
Sofia, Bulgaria. 

Sept. 25-28— Power Systems Conference, 
American Rocket Society. Miramar Hotel, 
Santa Monica. Calif. 

Sept. 26-Oct.2— 1962 General Conference. 
Federation Acronautiquc Internationale, 
Athens, Greece. 

Sept. 28-29— Society of Experimental Test 
Pilots' Sixth Annual Awards Banquet & 
Symposium, Beverlv-Hilton Hotel. Bev- 
erly Hills. Calif. 

Oct. 15-18— International Symposium on 
Space Phenomena and Measurement. In- 
stitute of Radio Engineers. Statler-Hilton 
Hotel, Detroit, Mich. 

Oct. 29-31— Symposium on Dynamics of 
Manned Lifting Planetary Entry, Phila- 
delphia, Pa. Attendance limited; for in- 
formation: Sinclairc M. Scala, General 
Chairman, Room M7023A, General Elec- 
tric Co., MSVD, Valley Forge Space 
Technology Center. Box 8555. Philadel- 
phia 1, Pa. Co-sponsor: AFOSR. 

Nov. 13-18— 17th Annual Meeting and 
Space Flight Exposition. American Rocket 
Society. Pan Pacific Auditorium, Los 
Angeles, Calif. 


ONLY INSTRUMENT OF ITS KIND . . . 
HAS INDEX FOR AUTOMATIC CONTROL 
In outer space or at sea level, you can depend on 
Weston aerospace instruments for highest relia- 
bility and superior performance. The complex 
Bearing-Distance-Heading Indicator, for example, 
provides an accuracy of ± 0.5° on the card, and 
is equipped with an adjustable memory index for 
automatic flight control. Reliability is proved in 
rigid 1,000-hour MTBF tests” . . . rather than by 
time logged under normal flight conditions. 

Weston’s high performance standards are 
achieved through unexcelled packaging tech- 
niques and mechanical design, in-plant machin- 
ing, and rigid quality control. In addition, Weston 
offers unparalleled engineering experience. We 
designed and built the original I.L.S. Indicators, 
and recently supplied nine of the 26 indicating 
instruments aboard each Mercury Capsule. 

Take advantage of unusual Weston design and 
development capability. For more information, 
write Weston — producer of the most complete 
line of electrical aerospace instruments for 
manned flight. Dept. AW-48. 



Situation Display 



Bearing-Distance-Heading 



WESTON INSTRUMENTS 

Division of Daystrom, incorporated, Newark 14, New Jersey 

Aerospace Instrumentation • Bimetal Thermometers • Calibration & Test 
Equipment • Panel St Switchboard Meters • Photosensitive Devices • Precision 
Metal Film Resistors • Relays & Tachometers “Systems Design & Development 
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capacitors 
today’s highest 
v-fxf in one cubic inch 


For your limited space applications you can now 

specify the new QSR, porous-anode Tantalytic® ca- 
pacitor, with the largest //f capacity in a cubic-inch 
tantalum unit. It stores 5200 pf (6v) in a cubic inch, 
yet only weighs 65 grams. 

Operating ranges are 6 to 60 volts, 800 to 5200 
pf, and — 55 C to 85 C. It is supplied in polar form. 


) eiEcmomcs 

PROGRESS IN ELECTROLYTIC CAPACITORS 


Non-acid gelled electrolyte has healing properties with- 
out liquid acid dangers. Leakage current in the QSR 
capacitor actually decreases with time. 

Hermetically sealed, the QSR unit is unaffected by 
external moisture. Helps prevent drying out of electro- 
lyte, too. Brackets are constructed so the terminal can 
be put on any side, top, or bottom. 

Other porous-anode capacitors are available in five 
case sizes to meet all your low-voltage needs. Ratings 
are 6 to 60 volts, 0.1 to 325 pf. All provide low im- 
pedance per unit volume. All use the gelled, non-acid 
electrolyte, and they’re low in cost. 

Ask your G-E Sales Engineer today why you get 
greater value when you specify one of General Elec- 
tric’s porous-anode Tantalytic capacitors. Ask him 
for bulletin GET-2978, too. Or write to Section 
430-12, General Electric Co., Schenectady, New York. 
Capacitor Department, Irmo, South Carolina 


Progress Is Our Most Important Product 

GENERAL ® ELECTRIC 



NO WEEPAGE, . . an important feature of 
Aeroquip’s new Hose of Teflon 


Aeroquip's new Hose of Teflon solves the weepage problem 
often experienced with other Hoses of Teflon. Absence of 
weepage, after temperature and pressure cycling, is shown 
by the simple red dye test. The test utilizes Type III fuel con- 
taining red dye os the final test fluid and a white paper 
towel wrapped around the outside of the hose. If the test 
fluid w eeps through the hose, the white towel is spotted with 
red color. Aeroquip's new hose passes this test in all sizes 
and in every instance. Other hose lines approved under 
less severe testing often fail to pass this test. 

This is only one of the improved characteristics of Aero- 
quip's new Hose of Teflon which is made by a new patented 
process which counter rotates the elongated granules (fibres) 
of Teflon during extrusion. The new technique improves upon 
conventional methods of extrusion in which the Teflon fibres 


are arranged in a parallel longitudinal direction. In addition 
to eliminating weepage, Aeroquip Hose of Teflon controls 
effusion of gases to significantly stricter requirements. 

Presently acceptable military and commercial perform- 
ance levels are exceeded by new Aeroquip Hose of Teflon. 
Where higher hose performance is required, advanced 

Aeroquip Hose of Teflon is produced in a wide range of 
sizes. It is designed for use with Aeroquip " Super f/em” 
Fittings (MIL-F-27272). These fittings are detachable and 
reusable for quick, easy field assembly of Hose Lines of 
Teflon. Mail the coupon below for your new Catalog 106 
with full information. Aeroquip Products Are Protected By 
Patents In U.S.A., Canada And Abroad. Aeroquip Corpora- 
tion, Jackson, Michigan. 



roquip 


PATENTED EXTRUSION PROCESS 

Improved characteristics are achieved 
by counter rotation of elongated gran- 
ules of Teflon during extrusion of the tube. 




Throughout the world— 



FROM LUCAS CARE STEMS LUCAS ACHIEVEMENT 


operation in today's civil and military aircraft. The civil pumps have completed a total of 19,500,000 hours' operation. In many instances 
Lucas pumps on the North American continent are giving over 3000 hours' service between overhauls. Proof, that from the tremendous 
care Lucas lakes in the manufacture of these pumps, stems the achievement of world-wide confidence. 
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HARRISON APPLIES “EXPERIENCE IN DEPTH” TO 
TEMPERATURE CONTROL PROBLEMS OF THE SPACE AG El 

Imagination and experience blaze new trails in Harrison heat exchangers for today's most advanced missile 
and aircraft concepts. Harrison's experience with aero/space . . . nuclear . . . industrial . . . automotive . . . and 
marine applications shows the way to new solutions of difficult space-age heat transfer problems. Experience 
in depth is one basic reason why Harrison heat exchangers are precisely tailored to each job's exact require- 
ments . . . why efficiency and reliability have come to be recognized as Harrison trademarks. Let Harrison 
experience solve your temperature control problems, too! 





THERE MUST BE A BETTER WAY 


There is . . . 

In the comfortable privacy of your own Aero Commander, 
you sit by the window . . . the nearest seat is across the aisle. 
Set your own schedule, fly straight to your destination. Arrive 
relaxed, ready for business. Scheduled transportation is okay 
when it meets your needs. But the better way of business 
travel is by your own high speed, pressurized, safe 
Aero Commander. More profitable, too . . . you have so much 
more productive time. 


Phased array systems contractors: 


If you can find another manufacturer who shipped more than 



microwave tubes in 1961 give them your order. 


Raytheon shipped 110,221. Raytheon has designed high- 
efficiency tubes specifically for phased arrays. Raytheon is 
ready to roll now with high-volume, low-cost production. Call 
Al Vacaro at BRowning 2-9600, Burlington, Massachusetts. 

MICROWAVE AND POWER TUBE DIVISION Waltham 54, Massachusetts 


Raytheon: 





This computer speaks English. 


borne computers act as though they're trying to hide 
the facts. Not Recomp.® 

Recomp II has a built-in direct numerical display of any 
memory word. When it wants to show you a number like 
1000., it shows just that: 1000. And it can carry it out to 
12 digits. To show you 1000., other computers may display 
something like this: 

MOOOOOIOMI 

[— — r~~~~ th |-J i 1 

Recomp II automatically checks every program, bit by 
bit, against the original tape. And built-in echo checking of 
typewriter or punch output assures accuracy. 

Recomp II abounds in other built-ins (floating-point, 


square root command, and conversion from decimal to 
binary, to name a few). It has two high speed memory loops 
(each containing 16 instructions). It has a large word 
length (40 bits). And a large memory (8160 instructions). 

Recomp II is ideal for medium-scale needs; Recomp III 
is perfect for small-scale needs. You can lease a Recomp III 
for $1,495 (complete with no accessories required), or a 
Recomp II (with a complete line of peripheral equipment) 
for up to $4,500 a month. 

There are many small and medium scale computers on 
the market today. Only a few are really outstanding. 
Recomp is one of them.* For the full Recomp story, write: 

Department 26, 3400 E. 70th Street. Long Beach, California. 
Autonetics is a Division of North American Aviation. 


Recomp 

"No computer feasibility study is complete without Recomp. 



KAMAN LOOKS TO FOOTE BROS. 

FORMAL CAPABILITY 

IN HU2K-1 TRANSMISSIONS 


FOOTE BROS. 


| SEAR AND MACHINE CORPORATION 

4545 South Western Boulevard, Chicago 9, Illinois 

POWER TRANSMISSION DRIVES 





CANNON PLUGS FOB EXTREME ENVIRONMENTS 

imaginative engineering for the space era • For more than 40 years Cannon 
has been solving critical plug problems across the full spectrum of environmental 
extremes . . . has provided plugs for every conceivable military and industrial applica- 
tion. Whatever your requirement— whether a standard plug, new design or a modifica- 
tion — for any application or environment, Cannon can provide the 
answer. For information on how we can help you solve problems ^CANNON 
concerned with extreme environments, write to: vR PLUGS 

CANNON ELECTRIC COMPANY, 3208 Humboldt St.. Los Angeles 31, Calif. 
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WHY BUY THE EXTRA RELIABILITY OF FAIRCHILD TRANSISTORS AND J 
DIODES WHEN YOU CAN SUBSTITUTE DEVICES THAT MAY COST A 


ITTLE LESS AND STILL BUILD A COMPUTER THAT NEVER MAKES A 


FAIRCHILD 

SEMICONDUCTOR 


WHISMAN ROAD, MOUNTAIN VIEW, CALIFORNIA/YORKSHIRE 8-8161/TWX: MN VW CAl 853/A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD SEMICONDUCTOR/545 1 


EDITORIAL 


New Horizons (or Aircraft 


With the dawn of the space age and the accompanying 
rise of the intercontinental ballistic missile as an opera- 
tional weapon, there has been a tendency in some mili- 
tary, industrial and technical circles to abandon develop- 
ment of the aircraft as a useful vehicle. In the natural and 
necessary rush to master new space technology many 
organizations, both industrial and governmental, have 
come dangerously close to forsaking the aeronautical 
technology that is still an important foundation for spear- 
heads into space as well as a fruitful source of new appli- 
cations to man’s age-old problem of transportation. 

For a while it looked to many observers of the aero- 
space industry as if the B-70 program might represent the 
last dying gasps of aircraft as military weapons and the 
supersonic transport program might be their last useful 
application in the civil field. We never subscribed to this 
viewpoint. For the past several years we joined editorially 
those voices who warned against abandoning all research 
and development effort in the aeronautical field. 

Thus it is heartening now to see many signs of the 
pendulum swinging back to a more realistic balance on 
the future of new types of aircraft along a wide range of 
performance capabilities. 

An aircraft is simply a transportation vehicle whether 
it carries weapons, people or cargo. The advantages its 
applications offer come in the compression of time and 
the resulting increase in mobility, although more sophisti- 
cated studies of the over-all transport problem now indi- 
cate that reduced cost is becoming an important com- 
petitive factor favoring air transport over other methods. 

Although the ICBM has become the prime delivery 
method for nuclear warheads, and space surveillance sys- 
tems may take ovet some of the aircraft's traditional long- 
range reconnaissance mission, a wide variety of new mili- 
tary aircraft applications is developing, from the variable 
geometry TFX tactical fighter concept and VTOL strike 
and transport aircraft down the technical spectrum to 
ultra-simplified guerrilla warfare aircraft. While strategic 
delivery capability will remain the prime measure of mili- 
tary power, it is obvious that the lack of an effective lim- 
ited war capability, ranging from suppression of guerrilla 
infiltration to Korean-type non-nuclear conflicts, would 
severely handicap the exercise of national will in the 
international scene. 

In the current effort to increase U. S. capability in this 
area, heavy reliance must of necessity be placed on air- 
craft and helicopters already in the inventory, many of 
them from mothballed stockpiles. But as the urgency of 
this requirement increases, and opposing forces' responses 
to it increase, as indeed they both will, it will be necessary 
to develop a whole family of new aircraft applying all of 
the new technology now available to solve these limited 
war problems. These requirements will not only affect the 
airframe and engine manufacturers but will also develop 
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a new market for all of the auxiliary equipment, including 
avionics, that must be adapted to these new tasks. Air- 
craft and helicopters are still the only transportation 
methods that can deliver heavy firepower, troops and sup- 
plies with the mobility required for non-nuclear war. The 
flying crane concept, as typified by the Sikorsky S-64 and 
the Mil Harke. should also fit into the picture. 

In the transport field it is now obvious that aero- 
nautical development has a great deal to contribute in 
addition to the supersonic transport. The supersonic 
transport program is certainly a spearhead of advance 
for the whole aeronautical state of the art, but it is by 
no means the whole story for development of better air 
transport. 

The jet executive- type transports of Lockheed, Aero 
Commander, Lear, and de Havilland, to name a few, 
are already on the technical scene, and their widespread 
availability will certainly mean a major change in the 
character of the business flying fleet. The short-haul 
jet transport field has become a highly competitive battle 
between the Boeing 727. de Havilland Trident. British 
Aircraft Corp.’s BAC 1 1 1 and advanced Caravelles. 

The clamor is growing for a modern grass roots-type 
feederline aircraft capable of filling the gap in the air 
transport network between the bush and small cities and 
the traffic hubs of the short-haul carriers. Closely related 
to this requirement is the development of modern air- 
craft specifically designed to open up economically coun- 
tries that are now hobbled to primitive transportation sys- 
tems lacking even adequate road networks. The use of air 
vehicles for this mission has already been demonstrated 
in the mining and oil explorations around the world, 
but there has never been the political link to apply this 
technology to the foreign aid program. Instead, vast 
sums have been poured into far less productive forms 
of transport for these backward areas. 

It has also become clear that the Soviet Union is fully 
aware of the political opportunities offered in these areas 
through initial technical penetration with civil aviation. 
Neither the U. S. government nor the aerospace industry 
has been particularly perceptive in responding to this 
threat, although this country possesses superior resources. 

Tire requirement for development of a new generation 
of air vehicles across the entire technical spectrum now 
is emerging. It will require not only some strong industry 
stimulation but also a more perceptive approach by na- 
tional policy makers if this great national resource of 
aeronautical capability is to be usefully applied in the 
space age. Both technicians and policy makers will have 
to apply a high degree of originality as well as ingenuity 
to make this new generation of aircraft serve the military, 
economic and social environment of the future in which 
they must operate successfully. —Robert Hotz 
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for moving men 
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or other vehicles 


by H-43B HUSKIE 

just change the name of the mission 
..... and it’s ready now! 


KAMAN AIRCRAFT CORP., BLOOMFIELD, CONN. 



WHO'S WHERE 


In the Front Office 


Los Angeles, Calif. 

William B. Riekc, president, Lockheed 
Aircraft International. Inc., Los Angeles, 
Calif., succeeding J. Kenneth Hull, retiring. 

Dudley Swim, California businessman, 
elected a director of National Airlines, Inc. 

Richard N. Golbach, vice president-mar- 
keting and a director, Statham Instruments. 
Inc., Los Angeles, Calif. 

Maj. Gen. C. Stanton Babcock (USA, 
ret.), assistant to the president of Stanford 
Research Institute, Menlo Park. Calif. 

Bill Strunk, a vice president, Astro-Sys- 
tems. Inc,. South El Monte, Calif., a sub- 
re Corp. Paul R. Ab- 


>ng. 


esident and dire 
i Concer 


Inc 


Calif., a division of Astro-Science. 

The Sierraein Corp,, Burbank, Calif., has 
been reorganized into three divisions and the 

President George L. Wiser, general manager 
of the ncwlv formed Sierracote Division: 
Vice President C. J. Gilbert, general man- 
ager of the Sicrragio Division, formerly Sier- 
racin Electronics. Vice President S. F. Am 
continues as general manager of the Sprav- 
mat Division. Also: Gordon E. Watkins. 

Dr. Richard B. Morrison, director. 
Launch Vehicle and Propulsion Programs. 
Office of Space Sciences, National Aero- 
nautics and Space Administration, Wash- 
ington. D.C.. and Dr. John F. Clark, as- 
sociate director and chief scientist. Dr. John 
E. Nauglc replaces Dr. Clark as director of 
Ccophysics and Astronomy Programs. Dr. 
Morrison succeeds Col. Donald H. Heaton. 
USAF, now reassigned to the Air Force 
Systems Command. Also: William H. 
Evans, director. NASA's Pacific Launch 
Operations Office, Point Argucllo, Calif. 

Joe L. Browning, technical director. U. S. 
Naval Propellant Plant. Indian Head, Md. 

Honors and Elections 

Joseph A. Walker, chief research pilot for 
the National Aeronautics and Space Admin- 
istration's Flight Research Center, has re- 
ceived an honorary Doctor of Aeronautical 
Sciences degree from Washington and Jef- 
ferson College, Washington, Pa. 

Dr. E. T. Ferraro, vice president-logistics 
for General Precision Aerospace, has re- 
ceived the Greer Award for 1962 in recog- 
nition of his contributions to the Depart- 
ment of Defense activities in the area of 

B. S. Shcnstone. a dircctor'and chief engi- 
neer of British European Airways, has taken 
office as the president of the Royal Aero- 
nautical Societv for 1962-6?. succeeding 
Air Marshal Sir Owen Jones. 

. resident-opera- 
k Airlines, has been elected 


is of Moh 


>f the , 


r Transpi 


, s Conference, and J. E. 
Frankum, vice president-general transporta- 
tion manager of Trans World Airlines, vice 
president of the conference. 

(Continued on page 106) 


INDUSTRY OBSERVER 

► Defense Secretary McNamara has authorized initial planning for a national 
command and control system, designed to provide the President and Joint 
Chiefs of Staff with survivable communications for control of U. S. global 
forces. Responsibility for the new program has been given to the Defense 
Communications Agency, working under the Joint Chiefs of Staff. 

► Tentative USAF plans for production of the United Technology Corp. 
I20-in. segmented solid propellant rocket motor (AW May 14, p. 33) call 
for procurement at a rate of approximately eight units per month and may 
require UTC to pour propellant at a rate as high as four million pounds per 
month. Total market is expected to reach about SI. 5 billion by 1970. 

► Industry proposals are being readied for competition to equip the third and 
fourth ships in the Mobile Atlantic Range Stations (MARS) scries (AW 
June 11. p. 101). Proposals were requested earlier this month by Air Force 
Missile Test Center at Patrick AFB, Fla. 

► Scheduled launch date for Bell System’s Telstar communications satellite 
has slipped from late this month to mid-July because of delay in satellite 
availability. However, Defense Department officials who recently visited 
Bell Telephone Laboratories to see Telstar, in connection with study and 
subsequent reorientation of the Advent satellite program (see p. 32), came 
away highly impressed with the quality of the BTL effort. 

► Tactical Air Command is searching Air Force bases and sending letters to 
qualified reserve officers to obtain pilots for a buildup of fighter squadrons. 
Release of Air National Guard forces from active duty will require TAC to 
build up forces to complement the Strategic Army Corps (STRAC) under 
the combined Army-Air Force strike command. Reserve officer pilots are 
being recalled to active duty for STRAC /TAC assignments to fill cockpit 
vacancies for the first time since 1957. 

► USAF headquarters has begun selective release of study contracts for long- 
range weapon systems requirements that are part of the Systems Command 
study program. The program was halted a year ago on the ground that too 
much engineering time and talent was devoted to these studies in industry 
(AW May 14, p. 26), but six such programs were released in May. 

► U. S. wants ground stations for electromagnetic field probes in the joint 
U. S.-Soviet Union research program (AW June 11, p. 39) to be located in 
Bolivia or Brazil, according to Rep. James G. Fulton (R.-Pa.), second-ranking 
Republican on the House Science and Astronautics Committee. Fulton 
siiid the Soviet Union favors locating the stations in India. 

► Sensors which will be used in USAF Systems Command Space Systems 
Division-Atomic Energy Commission Vela Hotel satellite program for detec- 
tion of nuclear blasts in space are expected to be sufficiently sensitive to 
detect, from a 50,000-mi. circular earth orbit, nuclear explosions as far awav 
as the vicinity of Mars. 

► Tetrahedron-shaped satellites, programed to be carried piggy-back on 
Midas early warning or Samos surveillance satellite boost vehicles, are being 
developed by Space Technology Laboratories for measuring damage to solar 
cells in the Van Allen radiation belt. Program will involve development 
of one prototype satellite for ground evaluation and six for orbital operations. 

► Army is moving ahead with its new battlefield missile system, tentatively 
called Missile B. Army Ordnance Missile Command, Redstone Arsenal. 
Huntsville, Ala., has invited industry to submit capabilitv statements. 

►Aim of Navy’s Transit satellite navigational system when it becomes 
operational next year is to have four or more of the vehicles in polar orbits 
providing continuous coverage in polar areas. There will be "holidays,” or 
areas temporarily not covered by the satellites in the lower latitudes. These 
may be covered by satellites in 24-hr. synchronous equatorial orbits. 
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LOOKING FOR CANDIDATES TO FILL A KEY POSITION We 

strive to fill our key positions from within. To find candidates we search the 
broad spectrum of our staff’s capabilities and interests which are stored in a 
Bendix G-20 computer. This Bendix Skills Inventory System is one of the most 
advanced in use, and is correlated with our project plans and requirements. 
If you are an engineer or scientist in the space technologies, and would like 
to see your experience and interests entered in this system for employee 
recognition and opportunity, please contact our Personnel Director, Bendix 
Systems Division, Ann Arbor, Michigan — an equal opportunity employer. 


Bendix Systems Division 


AMR Custody Dispute 


Nuclear Test Spying 


House Airlift Probe 


Supplemental Airlines 


Washington Roundup 

National Aeronautics and Space Administration has won a behind-the-scenes 
battle with the Air Force for custody of the space agency's holdings at the Atlantic 
Missile Range, with an assist from Chairman George Miller of the House space 
committee. 

Air Force campaign went so far as to press for an executive order to give the 
service control over the 72,644-acre area NASA is acquiring at Cape Canaveral (AW 
Feb. 12, p. 31). But this effort was derailed when Rep. Miller’s committee added 
language to NASA’s budget authorization bill specifying that the space agency would 
have custody over any land it acquires. 

Deputy Defense Secretary Roswell Gilpatric met with Rep. Miller and NASA 
Administrator James Webb at a private luncheon in the Capitol and tried to persuade 
them to remove the restriction. But Rep. Miller stood firm. He feels the Air Force 
docs not need custody of the land to manage the range efficiently. 

Air Force also wanted to buy 14,800 acres for Titan 3 facilities at the Cape north 
of NASA’s new tract. But NASA won White House approval to make the acquisition. 
Webb last week asked the Senate space committee (see p. 27) to authorize $32 
million for this additional acreage, including the cost of relocating the Haulover 
Canal and bridge, part of the inter-coastal waterway. 


U. S. is not trying to jam sensors on the Russian ships standing outside the 
nuclear testing area in the Pacific. Defense leaders hope the Soviet government will 
reciprocate when U. S. ships try to observe the expected new round of Russian tests 
in the Arctic. Also, it is difficult to jam the type of electronic equipment the Russians 
are using. Soviets are especially interested in the electromagnetic signatures of the 
nuclear blasts. 

Cuban air force now includes 60 Russian-built MiG-type jet fighters, including 
20 supersonic twin-jet MiG-19s. Cuba has also received from Russia 24 Mil-4 helicop- 
ters, 20 An-2 utility planes and 8 11-14 twin-engine transports. 

Another medical report is expected soon on USAF Maj. Donald Slayton, the 
astronaut disqualified from Mercury flights because of heart flutter. Dr. Paul Dudley 
White, heart specialist, has entered the case. One of NASA Administrator Webb’s 
big worries is the decision that would be posed if Slayton’s heart begins fluttering 
just before lift-off. 


House Armed Services special subcommittee will review U. S. tactical and strategic 
airlift capability in a series of hearings starting late next month or early August. 

Chairman Mendel Rivers, in reviewing airlift capability, also will take testimony 
on a bill to give the President authority to take over any transportation system during 
a national emergenev and a measure to redesignate the Military' Air Transport Sen-ice 
as the Military Airlift Command and place it under the Joint Chiefs of Staff. MATS 
reorganization was recommended by the subcommittee after its extensive 1960 hearings. 

President Kennedy will make the first live, intercontinental telecast via communi- 
cation satellite when the Bell System’s Telstar goes into orbit— hopefullv this summer. 
Edward R. Murrow, U.S. Infonnation Agency director, is drafting the 10-min. telecast 
in concert with a committee formed by domestic TV networks. Telecast mav include 
plug for communication satellite stock to be sold to the public (see p. 32). 


Break is anticipated in the impasse between the House and Senate conferees on 
widely different bills giving permanent operating authority to supplemental airlines. 
House until now has refused to broaden the limited individual ticketing authority in 
its bill to conform more closely with the more liberal Senate measure. But House 
conferees finally are talking seriously about basing this authority on a fixed percentage 
of past business. 

Dr. Harold Brown, director of Defense Research and Engineering, estimates one 
F-111A (TFX) will cost about $3 million while an RS-70 would cost about $100 mil- 
lion if a wing of 45 aircraft were built. He gave these estimates during a closed meet- 
ing of the Senate Appropriations Defense Subcommittee. 

Capitol corridor comment after Sen. John McClellan's hearing on pyramiding 
defense profits: “An elephant is a mouse developed under a cost-plus-fixed-fee contract.” 

-Washington Staff 
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U. S. Is Formulating New Space Policy 


Welsh drafting document as part of top-level review; 

Administration concerned over issue of military role. 

Bv George C. Wilson 

Washington— Kennedy Administration is drafting a new policy statement 
on the broad objectives of its space program as part of a top-level review 
of such controversial questions as the military's role in space. 

National Aeronautics and Space Council already has written several drafts 
of the policy statement and has sent than to pertinent federal agencies for 
comment. No draft has yet been submitted to President Kennedy. 


Dr. Edward C. Welsh, executive 
secretary of the space council, indicated 
to Aviation Week that a final draft 
might be ready for the President’s 
consideration before next month. 
Welsh said the job was undertaken 
because it was felt there was "a need 
for a policy statement” beyond the 
one President Kennedy submitted to 
Congress May 25, 1961, recommending 
an expanded program designed to land 
an American on the moon and give the 
U.S. leadership in space (AW Mav 29. 
1961, p. 25). 

Drafting of the policy statement, be- 
sides representing an attempt to push 


public thinking about space beyond 
the manned lunar landing program, sig- 
nifies a new “whcrc-do-wc-go-from-here” 
phase in the national space program. 
These are other aspects of this phase: 
• NASA-DOD review. National Aero- 
nautics and Space Administration and 
Defense Department leaders will re- 
view their respective programs over the 
next 90 days. NASA Administrator 
James E. Webb told Aviation Week 
the review was needed because civilian 
and military programs had advanced 
considerably since the last review, and 
it was desirable to “get into more detail" 


on space programs controlled by each. 

• Congressional concern. Congress is 
displaying more interest in the military 
role in the national space program. 
Several members of the House Science 
and Astronautics Committee feel the 
military role should be enlarged and 
have asked Chairman George P. Miller 
(D.-Calif.) to hold hearings on the civil- 
ian-military relationship in the national 
space program. The House Special Gov- 
ernment Information Subcommittee 
will touch on this relationship if it goes 
ahead with hearings on the Defense De- 
partment's decision to cloak military 
space activities in secrecy (AW June 1 1, 

p. 25). 

• Air Force campaign. Air Force is 
pressing ahead on several fronts to en- 
large its space role, despite Defense 
Department claims no major expansion 
is contemplated. The Air Force, for 
example, encouraged Welsh to draft 
the new space policy statement in hopes 
the military space needs would gain 
wider recognition. The State Depart- 
ment is reviewing the policy document 
to prevent the U. S. space program from 
projecting a militarv image. 

In short, the Kennedy Administra- 
tion is being forced to give an un- 
precedented amount of private and 
public attention to the civilian-military 
relationship in the space program. 
President Kennedy himself, for exam- 
ple. was disturbed about a New York 
Times story which said the Defense De- 
partment had decided to enlarge its 
militarv space activities. That story was 
based on an earlier Aviation Week re- 
port on the manned Saint program 
(AW June 4, p. 54). The President’s 
angry reaction to the report was inter- 
preted as a setback to those hoping to 
enlarge the military’s space program. 

Defense officials denied there was 
any change of emphasis in military 
space programs, but did not foreclose 
a future expansion. Deputy Defense 
Secretary Roswell L. Gilpatric told the 
Senate Aeronautical and Space Sciences 
Committee last week that "there has 
been no new significant decision for 
new military programs” since the De- 
fense Department presented its budget 
to Congress in January. Gilpatric said 
that "there has been no pressure that 1 
am aware of from the White House or 
from the space council for us to project 
the military further into space pro- 

But he added: “We are very con- 
scious of the need, however, for taking 
out, if you will, certain technological 
insurance, be it cost support or a share 
of the national objective of the peace- 
ful use for outer space. . . . We have 
had some sad experiences, obviously. 



Reconnaissance Drone Tests Slated 

Small drone developed by Republic Aviation Corp. for possible use as Marine Corps 
battlefield reconnaissance vehicle (AW Apr. 50. p. 54) will be checked for ability to avoid 
radar detection in tests next month at Twcntv-Ninc Palms, Calif. Long rudder on bottom 
side of fuselage permits unobstructed deployment of landing chute and provides stability 

takeoff and landing. Aerial camera apparently is housed in bulge just below wing roots. 
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Webb Says Earth Rendezvous Is Favored 

Washington— Earth orbital rather than lunar orbital rendezvous appears to be the 
best way to proceed to the moon. National Aeronautics and Space Administration 
Administrator James E. Webb said last week (AW June 4. p. 25). 

He told the Senate Aeronautical and Space Sciences Committee that the experi- 
ence gained maneuvering around the earth "would have very great assurance for those 
of us who might be concerned as to whether some other nation would develop a 
capability that we could not match. It seems to me that the whole national posture 

around the earth, and even if it looked technically possible to land a few months 
sooner on the moon or a year sooner with the lunar rendezvous. I would suspect all 

"The im|)ortant thing to bear in mind." Webb said, "is that we have this experi- 
mental Right program with the Getnini on a booster already available. Just as we use 
the X-15 and flv time after time to gain the experience we need, we will be doing 
that with Gemini." 

Webb, however, did not altogether preclude a lunar rendezvous. "We are still 
welcoming all the good ideas people have," he said. 

NASA hopes to make a firm decision on the method of transfer to the moon 

turn in recent weeks as the result of exhaustive studies sponsored by the agency. 

Decision will not greatly affect the design of the command and service modules, 
being built by North American Aviation Space and Information Systems Division. 
However, decision on the spacecraft propulsion module depends on which method 
is chosen. Earth-orbit rendezvous Apollo configuration will have a propulsion module, 
and the lunar orbit system will not. 


in re, idling agreements with the So- 
viets on nuclear test bans and other 
such objectives for the benefit of man- 
kind. And we want to be prepared, 
and we don't want to be caught by 
surprise if any hostile use of space 
should occur. So we are making studies. 
We are interested in pursuing tech- 
nologies, acquiring capabilities such as 
in this rendezvous area, and there we 
do have somewhat different (needs)." 

Specifically. Gilpatric said NASA's 
Gemini program did not have direct 
application to the military because 
maneuverability was keyed to the target 
rather than the vehicle itself and there- 
fore would not be able to deal with 
hostile objects in space. Also, he said, 
the military needs all-weather capabil- 
ity, controlled re-entry "and other 
attributes which may not altogether be 
satisfied" by the Gemini program. 

Even so. Gilpatric said, “we are 
going to use fully the experience that 
is achieved by NASA in Ccmini. In 
the meantime, there has been no major 
decision within the Administration and 
certainly [none] within Defense Depart- 
ment to embark on enlarged space pro- 
grams for the military alone. We arc 
pursuing the programs that have been 
submitted to the Congress. If we have 
further needs in the future we will, of 
course, propose them in the usual wav.” 
Cilpatric said Defense would not sub- 
mit a supplemental budget request to 
Congress for Fiscal 1965 to obtain more 
money for military space programs. 

NASA Administrator Webb told the 
Senate committee that "the true situa- 
tion” regarding the civilian-military rela- 
tionship is that the "President's policy 
has been, in accordance with the law. 
to develop the space program as a 
civilian peaceful effort to the fullest ex- 
tent possible, but always pressing with 
the kind of technology that would per- 
mit us to move rapidly in the military 
field if we were required to do so. It is 
a little bit like ‘keep your powder dry’ 
with respect to the military side. 

"There are obviously developing, as 
we get a national launch vehicle pro- 
gram under way that gives us great 
rocket power, new uses— both militarv 
and civilian," he said. "None of us can 
foresee the end of these. I think the 
policy question is: 'at what point do you 
pick up the new capability this national 
launch vehicle program gives you and 
apply it for specific purposes?' " 

He said NASA conducts research of 
especial interest to the military. “If 
we did not do that,” he said, "the mili- 
tary should move rapidly itself.” Webb 
answered "I think so” when asked by 
Sen. Howard W. Cannon (D.-Nev.j: 
“Isn't it implicit in our stated poliev in 
the use of space for peaceful purposes 
that we be able to counteract any ag- 
gressive move in space by a hostile 


There is considerable support in Con- 
gress for an enlarged military space 
role. Key lawmakers in both the Sen- 
ate and House told Aviation Week 
a primary reason why NASA's budgets 
have been approved overwhelmingly 
thus far is the conviction that much 
of the civilian research will have direct 
application to the military. 

Chairman Richard B. Russell 
(D.-Ga.) of the Senate Anned Sen-ices 
Committee, for example, during this 
year's hearings on the Defense budget, 
questioned whether NASA could take 
care of military space needs. "We 
made a mistake in creating the space 
agency and in giving all the power to 
it that we did.” Sen. Russell said. "I 
question this analogs- between the 
Atomic Energy Commission and the 
space agency. There is no analogy 

Rep. Miller is among those who favor 
the present civilian-military relationship 
in the space program. lie told Avia- 
tion Week he saw little need for a 
new space policy statement since one 
is already in the law establishing 
NASA. "I don't know what anybody 
could do without amending the space 
act. And no one has advised me of 
any reason why the present space policy 
should be changed,” he said. 

But several senior members of the 
House space committee, including Reps. 
Olin E. Teague (D.-Tex.) and Emilio 
Q. Daddario (D.-Conn.), fear the mili- 
tary space role may be too small. Thcv 
arc, respectively, the chairman and rank- 
ing Democrat on the House Manned 


Space Flight Subcommittee which re- 
viewed the NASA budget. 

Dr. William O. Baker, vice presi- 
dent of research for Bell Telephone 
Laboratories, told the subcommittee 
the technological knowledge gained 
from NASA's program “will not be ade- 
quate for achieving the position in na- 
tional security that we must have . . . 
We have not seen a national poliev that 
defines . . . the affirmative role of mili- 

Although some members of the 
House space committee have been urg- 
ing hearings to discuss in depth the 
civilian-military roles in space, Rep. 
Miller said he secs no need for doing 
that at present. He said NASA and 
DOD “seem to have things pretty well 
in hand." One idea is to have joint 
House space committee and House 
Armed Services Committee hearings. 

Air Force is pursuing its studies of 
military space weaponry and may award 
a contract soon to explore the bombs-in- 
orbit concepts. Such a study is being 
considered by the Defensive Systems 
Branch. Advanced Svstems Plans and 
Analysis Office of USAF's Space Sys- 
tems Division. Air Force studies of 
vehicle designs, missions and sensors for 
a manned satellite inspector have been 
delayed, partly because of the public 
controversy over the military's space 
role (AW June 4, p. 54). 

These studies are accompanied by 
an intensive Air Force campaign to per- 
suade members of Congress that the 
militaiy should be given a larger space 
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Finances Loom as Major Problem 
After IAS-ARS Consolidation 


Financial difficulties are likely to 
face the Institute of the Aerospace 
Sciences and the American Rocket 
Society for the first few years after 
their planned merger (AW Jan. 29. p. 
26), according to the booklet "Princi- 
ples of Consolidation" just released for 
study by the members. 

In an accompanying letter to mem- 
bers, IAS President L. Eugene Root 
said, “The experience of both societies 
over the past two years indicates great 
effort and management ingenuity will 
be required to avoid a sizable year- 
end deficit this year and next, as well 
as further into the future, particularly 
with relative increases in sendees to 
members.” 

Root said dues in the new American 
Institute of Aeronautics and Astronau- 
tics (AIAA) to be formed by the merger, 
will be higher in some membership 
grades than for the same grades in the 
present societies. Average dues are S25 
per vear. The cost of sendees supplied 
by tire two technical societies is about 
$65 per year. The difference must be 
made up from advertising in society 
publications, donations and bequests 
from non-members, corporate member 
dues, government contracts, etc. 

The principles of consolidation were 
approved by the IAS Council and the 
ARS Board. If the two governing 
bodies interpret member response to 
be generally favorable to the principles, 
a detailed plan of consolidation and an 
AIAA constitution will be submitted to 
a formal vote. Consolidation could be 
effective informally by October and 
could probablv be legally complete bv 
February', 1965. 

Consolidation plans include a two- 
year transition period during which 
special nomination and election pro- 
cedures will maintain an equal voice 
for each of the two former societies. 
Tin's period is thought to be sufficient 
to allow a feeling of AIAA unity to 
develop. It will also provide a way to 
introduce staggered tenns of office for 
directors and a multiple choice ballot 
for their election. 

Between the time IAS and ARS mem- 
bers formally vote to go ahead with the 
consolidation and the time when the 
consolidation becomes legally effective, 
a dc facto executive committee with 
equal representation of the two so- 
cieties will provide administration. It 
will function until the AIAA officers 
are installed. On the legal date of 
consolidation, resignations of ARS and 
IAS national officers will become effec- 

The consolidation steering committee 


anticipates that there will be a number 
of non-recurring costs during the trans- 
ition period including the direct ex- 
penses of accomplishing the consolida- 
tion, absorption of any 1962 operating 
deficit of the ARS or IAS, and write- 
off of excess liabilities of the ARS. 
The IAS Council has voted to allocate 
up to $350,000 for the purpose of 
meeting these costs if consolidation is 
completed. Largely through grants and 
gifts, IAS has accumulated assets with 
a book value of $2.6 million. Its net 
worth is about $1.7 million. ARS has 
a slight excess of liabilities over assets. • 

Each society spends about $1.25 mil- 
lion per year on sendees to members 
and operating costs. In each case, 
about a third of that figure is account- 
able to the cost of publications. 

According to the principles of con- 
solidation, AIAA eventually would plan 
to publish four technical periodicals 
and a new quarterly intended for the 
general public which would “maintain 
the desired public image of the new 
society" and "contain objective and 
authoritative articles on the social, eco- 
nomic, military and political implica- 
tions of advances in aeronautics and 
astronautics." 

The Russian supplement, now pro- 
duced by the ARS, and the Interna- 
tional Aerospace Abstracts, now pro- 
duced by the IAS would be continued. 

Of the four regular technical jour- 

• Journal A will print papers on aero- 
dynamics, gas dynamics, magnetohydro- 
dvnamics, hypcrsonics. space physics, 
meteorology.’ structures and materials, 
and aerocfasticity. 

• Journal B nail print papers on propul- 
sion, combustion, liquid and solid 
rockets, electric and nuclear propulsion 
systems, flight mechanics, control and 
guidance, instrumentation and com- 
munications. 

• Journal C is to be issued monthly 
to cover engineering subjects. A news 
letter to inform members of important 
events may appear as part of Journal C. 

• Journal D will contain short sum- 
maries of scientific papers and research 
notes and will be published monthly. 

Each member would receive Journal 
C and his choice of Journal A or Jour- 
nal B at no cost beyond his member- 
ship dues. Tire other publications would 
circulate on the basis of paid subscrip- 
tions. The number of free journals 
sent to members may have to be re- 
duced to cut society costs. Journal C 
would be intended to earn maximum 
advertising revenues but advertising 
would be limited in Journals A and B, 


The process of consolidation at the 
national level will be accomplished by 
merging ARS into IAS and revising 
the IAS charter, constitution, by-laws 
and name to constitute the AIAA 
Lawyers for the two existing societies 
recommend this procedure as the best 
way, legally and equitably, to conduct 
the consolidation. 

At the local level, consolidation of 
IAS and ARS sections will be done 
under rules providing much local au- 
tonomy but within guidelines drawn 
by national and regional groups. Con- 
solidation of sections is supposed to 
be completed as early as possible and 
the final deadline is to be Jan. 1, 1964. 

About 35 local section consolidations 
are expected and about 20 sections 
have no section of the other society 
near enough to make consolidation 
necessary. These will become sections 
of the AIAA and will continue to op- 
erate with a minimum of change. 

There are now 39 IAS and 56 ARS 
sections. 

When all the necessary consolidations 
are completed, there should be a total 
of about 5 5 AIAA sections. 

Senate Move Unlikely 
On Procurement Bill 

Washington— Procurement legislation 
tightening Pentagon procedures in con- 
tract negotiations, which passed the 
House 362 to 0, appears to have little 
chance of Senate action this session. 

Defense Department has opposed 
provisions of the bill, approved by 
House Armed Services Committee last 
year, on the grounds that the objec- 
tives can and are being accomplished 
by administrative regulations and prac- 
tices. A majority on Senate Armed Sen- 
ices Committee support this view. 

Defense has also objected that writ- 
ing regulations into law establishes un- 
desirable inflexibility in procurement. 

The House-passed measure would: 

• Require contractors to certify that 
cost figures in negotiated contracts are 
correct. 

• Direct “full disclosure” of informa- 
tion by the contractor during negotia- 

• Require an after-thc-fact review of in- 
centive type contracts before final set- 
tlement to assure that the incentive 
bonus was merited by the contractor. 

• Require advance payments to con- 
tractors on negotiated contracts to be 
supported bv written findings. 

• Give General Accounting Office auth- 
ority to block payments in cases where 
it is discovered that the contractor has 
clearly given erroneous information on 

The House passed a similar measure 
on a voice vote in 1960. but it was not 
acted on by the Senate. 
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Latest Proposals for F-111A Fail 
To Meet Requirements of Navy 

Air Force compromised, dropping its 
requirement to considerably less than 
65.000 lb., while the Navy is holding 
to 55.000 lb. The weight cuts have 
primarily affected dash distance at su- 
personic speeds, loiter time at extreme 
ranges and ferry ranges. Nan' require- 
ments for range and loiter time are less 
than those of the Air Force. Navy has 
no long-range ferry requirement be- 
cause the aircraft would be carrier- 
based. 

The proposals also contain deficien- 
cies in other areas, according to De- 
fense officials. These cover all four 
types of missions— interdiction, air su- 
periority. reconnaissance and close sup- 
port. In addition to size and weight 
factors, aerodynamics plays a part, with 
difficulties being presented in high-alti- 
tude, high-speed maneuvering, low-alti- 
tude, low-speed maneuvering and land- 
ing characteristics. A Navy requirement 
that the aircraft could be launched 
with no wind speed over the carrier 

Senate Votes Full RS-70 Funds; 
Passes $48.4-Billion Defense Bill 

By Katherine Johnscn 


Bell HU-1E Progress 

Ft. Worth. Tex.— Production config- 
uration of the Bell HU-1E. Marine 
Corps support helicopter version of 
Army's HU-1B Iroquois, has been de- 
termined and the go-ahead has been 
given on fabrication of detail parts and 
assemblies. Primarv changes included 
revision of electrical system to a.c. and 

HU-1E avionics changes will include 
ARC-52 ultra-high-frccjncncv transceiver, 

ARC-94 high-frequency AM/SSB (single- 
sidebaud) transceiver, APX-6B identifica- 
tion equipment, and ARN-52 Tacan 
navigation 


flight deck adds to the weight and com- 
plexity of the aircraft’s wing aerodv- 

Air Force maintains that the Navy 
can accommodate much heavier air- 
craft on its carriers, pointing out that 
the Douglas A3D, now in service, 
weighs 70.000 lb. It also sees little 
need for the zero wind over the deck 
requirement, which would permit car- 
rier launching while the ship is travel- 
ing downwind. 


Washington— Navy insistence that 
the size and weight of the F-111A (for- 
merly TFX) bi-service tactical fighter 
make it adaptable to aircraft carrier 
operations has resulted in performance 
specifications not being met in propos- 
als submitted by the Boeing Co, and 
General Dynamics Corp. 

A recent re-evaluation of the pro- 
posals at the Aeronautical Systems Di- 
vision at Wright-Pattcrson AFB at- 
tempted to reconcile a 6,500-lb. weight 
difference in Navy and Air Force re- 
quirements (AW June 11, p. 25). 

Director of Defense Research and 
Engineering Harold Brown has been 

E laced in the position of acting as the 
nal arbitrator in settling the matter. 
His own engineering team must also 
recommend the final choice of con- 
tractor. When and if the choice is 
made depends not only on technical 
decisions, but also on possible cost- 
effectiveness studies. 

This was the situation last week as 
teams of 400 to 500 engineers at both 
the Boeing plant in Wichita. Kan., and 
the General Dynamics plant in Ft. 
Worth, Tex., awaited results of their 
labors, which began last September 
when six contenders entered the TFX 
competition. Last Jan. 30, their work 
intensified when Boeing and General 
Dynamics were chosen as finalists and 
told to rework their proposals. 

Plant officials report morale of team 
members is beginning to suffer. They 
also were becoming apprehensive about 
overhead expenses caused bv keeping 
the teams together, which far exceed 
what the firms were paid for re-doing 
the proposals. 

Air Force officers have expressed bit- 
terness over what has happened to the 
original requirements since the Defense 
Department ordered that the TI'X 
project combine the requirements of 
the Navy and Army in February. 1961. 
Army low-speed close-support require- 
ments were later split off as the VAX 
project, making the F-111A a bi-servicc 
effort. 

The tactical attack mission profile 
desired by the Air Force would have 
the aircraft proceed toward its target 
at subsonic speeds and low altitude 
for 800 mi., then dash 200 mi. to the 
target at supersonic speeds at low alti- 
tude. attack, and then retreat at super- 
sonic speeds at high altitudes. This is 
popularly known as the “lo-lo-hi” pro- 
file. 

To achieve such performance with 
variable geometry wings, the Air Force 
envisioned an aircraft weighing 85,000 
to 90,0001b. 


Washington— Senate last week over- 
whelmingly sustained Air Force’s S491- 
million program for the RS-70 rccon- 
naissance-strikc aircraft on two roll-call 
votes, and then passed a S48.4-billion 
defense budget for Fiscal 1963 bv an 
SS to 0 vote. 

An amendment by Sen. William 
Proxmirc (D.-Wis.), which would have 
reduced the RS-70 appropriation to the 
S171 million recommended by Defense 
Secretary Robert S. McNamara and 
the President, was defeated 74 to 13. 

A more rigid amendment placing a 
ceiling of $171 million on RS-70 ex- 
penditures for Fiscal 1963. offered by 
Sen. Everett Dirkscn (R.-Ill.), was de- 
feated 72 to 15. 

A House-Senate conference commit- 
tee will decide between the $224 mil- 
lion approved by the House (AW Apr. 
16. p. 26) and Senate’s $491 million. 

Sen. Willis Robertson (D.-Va.). 
chairman of the defense appropriations 
subcommittee reported during floor de- 
bate that he had been informed by 
McNamara that Defense is giving "very 
serious consideration” to the use of ad- 
ditional RS-70 funds voted by Con- 
gress. Total defense budget approved 
by the Senate was $600 million more 
than the $47.8 billion passed by the 


House. The Administration recom- 
mended $47.9 billion. 

Other items at issue between the 
House and Senate conferees include: 

• Research grants. House limited indi- 
rect costs of research grants to 15% of 
direct costs; Senate eliminated this re- 
striction. 

• Aircraft spare parts. The Senate re- 
stored a $130 million reduction made 
by the House in the Nary and Air 
Force requests for spares. 

• Lockheed C-141. The House reduced 
the SI 07 million earmarked for the pro- 
gram to $97 million, with the objective 
of forcing Lockheed to partially finance 
the component development costs of 
the aircraft, which may later be pro- 
duced for commercial use. 

• Raytheon Sparrow 3. The Senate re- 
stored a $5-million reduction made by 
the House in anticipation of a reduc- 
tion in the unit cost of tile missile. 

The Senate approved a 1% across- 
the-board reduction in all procurement 
accounts to spur improvements in pro- 
curement processes. 

The Senate also approved the $157 
million for Dvna-Soar and the $35.1 
million for the North American T3J 
trainer voted by the House. The Ad- 
ministration requested only $115 mil- 
lion for Dvna-Soar and $18.1 million 
for the T3j. 
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AEROJET-GENERAL CORP. released the following press 
announcement on the June 9 firing of its segmented solid rocket: 
"A new American thrust level of 700,000 lbs. for solid-propellant 
rockets was set here today under a U.S. Air Force program. The 
highly successful test was marred when the intense heat called 
for caused a burn-through in the rocket casing, allowing gas to 
escape. The rocket did not explode, nor did its parts scatter. 
Instead, the escaping gas continued to burn through the aft- 
section until the 159 tons of propellant was consumed. Richard 


D. Geckler, Aerojet-General Corp. vice president and manager 
of the firm’s Solid Rocket Plant, said ‘The overall success of the 
firing confirms our confidence in large solid rockets.’ Air Force 
representatives who viewed the test expressed their satisfaction 
with the data obtained, relating to: a) Record thrust of over 
700,000 lbs.; b) Successful ignition of the largest mass of pro- 
pellant ever put together, and c) Significant information on steer- 
ing large motors. Work on big solids by the company is 
continuing." 


Final details pending 


NASA To Use 


More Incentive Contracts 


Bendix wins first major NASA incentive award as space 
agency gains experience in estimating costs of engines 


by Hal Taylor 


NASA PROCUREMENT officials 
plan to move heavily into the area of 
incentive contracting. 

The projects most likely to be 
affected are follow-on contracts for 
some of the agency’s rocket engines 
and such satellite and spacecraft pro- 
grams as Nimbus, Aeros, and the Ad- 
vanced Relay and Syncom communi- 
cation satellite systems. 

Ernest R. Brackett, director of 
space agency contracting, told Missiles 
and Rockets, “while final details 
haven’t been completed, we hope to 
award more incentive-type contracts.” 


Cost data on these would be based 
on the space agency’s experience with 
the Relay and Tiros satellite programs. 

“We’re still studying them and no 
final decision has been made,” Brackett 
said. 

The decision is expected in Septem- 
ber. Webb has set up a special Pro- 
curement Study committee and its re- 
port is scheduled for that month. 

Besides the question of how NASA 
can award more incentive contracts, it 
is also working on a review of NASA’s 
methods of contractor selection, the 
procedures used to determine what 


tary's level for fees in excess of 7% 
for production contracts and 10% for 
research and development contracts. 

Brackett said that what fees NASA 
may pay under incentives will be de- 
termined by the study committee. 

The award of the Mercury tracking 
network service contract winds up a 
procurement action which began last 
December. At that time, seven elec- 
tronics firms submitted proposals. In 
February, NASA trimmed the list to 
only two firms, Bendix and RCA. Ben- 
dix was always considered the leading 
contender because it has operated the 




Foes Hope to Amend Present Comsat Bill 


Washington — Government-owner- 
ship advocates plan to offer a long series 
of amendments to legislation establish- 
ing a privately-owned corporation to de- 
velop and operate a communications 
satellite system-if, as expected, the 
Senate rejects their first proposal for a 
government corporation. 

The Senate this week or early next 
week will start consideration of the 
measure proposing the private corpora- 
tion, which would be financed 50% by 
the general public and 50% by com- 
munications common carriers (AW 
Apr. 2, p. 20). It is sponsored by the 
Administration, passed the House 354 
to 9, and was voted out of Senate Com- 
merce Committee 15 to 2. 

Some of the planned amendments 
were proposed last week in the Com- 
merce Committee minority report, 
signed by Sen. Ralph Yarborough (D.- 
Tex.) and Sen. E. L. Bartlett (D.- 
Alaska). 

They included: 

• Maximum price of S2 5 a share on the 
corporation’s stock, instead of SI 00. to 
achieve wider public distribution. 

• A limitation of 10% on the amount 
of the common carrier stock that could 
be owned by any single carrier. The 
present measure provides for an equit- 
able distribution of this stock among 
the carriers, but places no specific limi- 
tation on the amount that may be 
owned. It also limits ownership of the 
stock offered for public sale to 10% 
by any individual or affiliated group. 
The minority said that fairness requires 
that the same limitation be applied to 
the carrier stock. 

• Requirement that ground stations be 
owned by the communications satellite 
corporation. The bill now leaves it to 
Federal Communications Commission 
discretion whether they are to be 
owned by communication common car- 
riers, by a combination of carriers, or 
by the satellite corporation. The minor- 
ity said that if ownership is left to the 
carriers, "thev will, in effect, have con- 
trol of satellite communications. If 
the ground stations and satellites are 
owned by the corporation, it may be 
possible to improve the competitive 
structure of both domestic and interna- 
tional communications.” 

• "Strong language” guaranteeing small 
business a role in the satellite system 
“in view of the fact that the communi- 
cations carriers who will be major in- 
vestors in the corporation are also in 
the manufacturing business, and since 
the non-carrier stock can be held by 
large corporations engaged in manufac- 
turing and supply . . 

• A prohibition against officers and 
directors of the satellite corporation 
having “any direct or indirect financial 


connection with any communications 
carrier or equipment manufacturer, or 
supplier of the satellite corporation." 
The present legislation only bans offi- 
cers from receiving salary’ from any 
other source during their period of em- 
ployment by the satellite corporation. 

Urging government ownership, Yar- 
borough and Bartlett declared in their 
dissenting report: 

"Not only does the . . . bill create a 
private monopoly, it would go even fur- 
ther and bestow on that single private 


By Philip J. Klass 

Washington— Air Force has been 
given responsibility for development of 
a new lightweight, synchronous-orbit 
communication satellite and a new me- 
dium-altitude, random-orbit communi- 
cation satellite following Defense De- 
partment's decision to reorient its 
Project Advent program (AW Mav 28, 
p. 25, June 11, p. 31). 

The Army, which had management 
responsibility for the Advent project 
since September, 1960, with develop- 
ment of launch vehicle and spacecraft 
delegated to the Air Force, now retains 
responsibility only for development and 
operation of the ground and shipboard 
tenninals. Portions of the ground 
environment used for launch and con- 
trol of the satellites may be assigned to 
the Air Force, the Defense Department 
said. Army also will be responsible for 
developing ground terminals for the 
new medium-altitude satellites. 
Separate Funding 

The Defense Communications 
Agency, which operates a joint-service 
non-tactical communications network 
that would use the communication 
satellites, is given responsibility for 
satellite system integration and inter- 
face problems. Each of the three 
agencies involved in the new program 
will be funded separately for its portion 
of the project, tentatively identified 
as Advent 2, 

The decision to reorient the Advent 
program results from several factors, in- 
cluding delays in development of the 
Centaur vehicle, which was to put the 
1,300 lb. satellite in an equatorial orbit 
at 22,300 mi., and problems involved 
in the division of Army and Air Force 
responsibilities. Satellite weight also 
had grown to the point that the Atlas- 
Centaur capability was marginal for a 
22,300-mi. orbit. ' 


monopoly the benefits of billions of 
dollars of the taxpayers’ money. This 
legislation, if enacted, likely would 
constitute the biggest giveaway in the 
history of the United States. 

"All the elements necessary for the 
very existence of an operational satellite 
communications system have been 
financed by all the taxpayers of the 
U. S. It is our belief that all these same 
taxpayers should receive the benefits 
of the system when it becomes opera- 


Dcfcnsc is anxious to expand its glo- 
bal communications capabilities by 
means of satellites, hopefully by 1964- 
65. A recent study indicated that ad- 
vances in stabilization techniques and 
lightweight traveling wave tubes might 
permit the design of a lighter weight 
version of the original Advent weighing 
about 500 lb., with little sacrifice in per- 
formance. Such a satellite could be 
launched by an Atlas-Agena B vehicle. 

Recognizing the present unknowns 
involved in placing a satellite in syn- 
chronous equatorial orbit and keeping 
it there, Defense decided also to de- 
velop a medium-altitude communica- 
tion satellite which might be opera- 
tional several years sooner, at altitudes 
of about 5,000’ mi. 

SSD Function 

Air Force’s Space Svstems Division, 
Los Angeles, will handle USAF’s new 
mission in the re-oriented program, and 
will call for industry proposals on the 
two types of satellites soon, perhaps 
within 60 days. First proposals re- 
quested may call for a program defini- 
tion phase in line with current Defense 
policies. 

Defense hopes for cutting the weight 
of a synchronous satellite stem from 
new lightweight traveling wave tubes, 
not available for use in the original Ad- 
vent at the time the design was frozen. 
These tubes provide extremely broad- 
band performance and require far less 
electric power than conventional tubes, 
slashing the weight of spacecraft power 
supply. Such tubes, specifically designed 
for long life in the space environment, 
have been developed by Bell Telephone 
Laboratories, Radio Corp. of America, 
Watkins-Johnson and others. First trials 
will come in the Telstar and Relay 
satellites, under development by Ameri- 
can Telephone & Telegraph and RCA, 
scheduled for launch by the National 
Aeronautics and Space Administration 


USAF to Develop Two Satellites 
In Advent Program Reorientation 
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during the summer and fall of this year. 

New techniques for stabilizing a sat- 
ellite antenna radiation pattern instead 
of the entire vehicle, to orient the radi- 
ation toward the earth, also offer possi- 
bilities for major savings in weight and 
complexity. One such technique, devel- 
oped by Hughes Aircraft, will be used 
on its lightweight Syncom communica- 
tion satellite under construction for 
NASA (AW June 11. p. 88). 

Hughes and RCA. with experience 
on the NASA satellite programs, arc 
both expected to bid for the new mili- 
tary satellite contracts. 

There is speculation that AT&T 
might enter a version of its own Telstar 
in the competition. 

General Electric, whose missile and 
space vehicle department was building 
the original Advent spacecraft, includ- 
ing stabilization and power supply, also 
is expected to be a contender, along 
with Bendix. which held the prime con- 
tract for Advent spaceborne and 
ground-based communications cquip- 

Proposals Submitted 

In the wake of the Defense Depart- 
ment study on Advent. Hughes, Lock- 
heed. Space Technology Laboratories 
and General Electric reportedly have 
recently submitted unsolicited propos- 
als to the Space Systems Division for a 
lighter-weight synchronous communica- 
tion satellite, while Philco and RCA 
have proposed medium-altitude satel- 
lite designs. 

Both GE and Bendix arc expected 
to complete and deliver the first non- 
flyable Advent prototype and possibly 
the first flight model to the Air Force 
for test and evaluation, but further work 
has been halted. As a result. General 
Electric has laid off approximately 1,100 
employes, including engineers, at its 
missile and space vehicle department— 
approximately 10% of the current cm- 


B-52H Ends Category 2 
Tests at Edwards AFB 

Category 2 tests of the Boeing B-521I 
were completed at Edwards AFB, 
Calif., June 1 5. Four of the turbofan 
B-521I.S were used in the joint Air Force 
Flight Test Centcr/Strategic Air Com- 
mand tests involving 1,800 flight hr. 
during the past vear. 

One of the 488-000 lb.-bombers flew 
1,500 hr. in evaluations of the complete 
weapon system. Another aircraft was 
used for performance, stability and con- 
trol tests both with and without ex- 
ternal stores of Skvbolt and Hound 
Dog missiles. A third B-52I4 was used 
in adverse weather tests while the fourth 
was used for avionic systems tests at 
Boeing Wichita. 


Lear-Siegler to Combine Divisions 


Los Angeles— Lear-Siegler, Inc., the 
corporate identity emerging from the 
recently approved acquisition of Lear by 
Sieglcr Corp., will strongly emphasize 
aerospace and military systems capa- 
bilities of the combined organizations. 

A large number of personnel and 
organizational changes from former cor- 
porate setups arc expected to be an- 
nounced in coming weeks as the com- 
bined organization attempts to create 
an image of a major aerospace organiza- 

Among anticipated changes will be 
the formation of the following divisions 

• Astro-Structures Division, El Segundo, 
Calif., formerly the Sieglcr Ilufford 
Division, which makes rocket engine 
cases for Minuteman ICBM first and 

• Electronic Instrumentation Division, 
Anaheim, Calif., formerly the Sieglcr 
Hallamore Electronics Division, which 
produces telemetry, closed-circuit tele- 
vision systems for the Centaur and 
Echo programs and ground support 
equipment for the Atlas ICBM. 

• Power Equipment Division, Cleve- 
land. Ohio, will combine what formerly 
was Siegler’s Jack & Hcintz Division, 
manufacturer of aircraft-missile electric 
power generation and control equip- 
ment, and Lear’s Electro-Mechanical 
and Lcar-Romcc divisions. The latter 
two groups will be moved to Cleveland 
from Grand Rapids, Mich., and Elyria, 
Ohio, respectively. The division will 
be headed by K. Robert Hahn, formerly 
executive vice president of Lear, who 
was named head of Jack & Heintz 
earlier this month. 

• Instrument Division, Grand Rapids, 
Mich., consisting primarily of Lear's 
Instrument Division and Trion Instru- 
ments (AW Apr. 16, p. 34). 

• Defense Systems Group, Santa Mon- 
ica, Calif., bringing Siegler's Space Sys- 
tems Technology Group. Inglewood, 
Calif., into a new space systems center. 
Dan Burns, former vice president-mar- 
keting of Sieglcr. will head the group. 
Its prime function will be to seek out 
military systems requirements. 

• Communications and Controls Divi- 
sion, New York, including what was 
Siegler’s Magnetic Amplifiers Division 
and elements of its Olympic Radio & 
Television division. 

Other divisions of the new company 
will be Olympic Radio & Television, 
the former Sicgler Division; Bogcn Divi- 
sion, formerly Siegler’s Bogcn-Prcsto 
Division; Astronics Division; Sendee 
Division, International Division, and 
Electronic GmbH., all based on former 
Lear divisions. 

A Lear-Siegler Research Laboratories 
Group has been set up in Santa Monica 


to be headed by J. T. Thomas, former 
Sicgler corporate director of research. 
Lear s Solid-State Physics Laboratory at 
Santa Monica will report to Thomas. 

John G. Brooks, former president of 
Sicgler. will be chairman of the board 
of Lear-Siegler. A1 Handschumacher. 
Lear's president, will be president of the 
new organization. 

Lear-Siegler is expected to have sales 
of about $200 million during the 1962 
calendar year. Corporate offices will be 
located at Santa Monica. 

Use of the Lear name first in the 
new corporate identity is an effort to 
capitalize on that company’s wide ac- 
ceptance in the aerospace industry and 
is a recognition that the Sicgler name 
has not been identified as closely as 
possible with the activities of its indi- 
vidual companies or divisions. 



XC-142 Propeller 

United Aircraft Corp.’s Hamilton Standard 
Division. Windsor Locks, Conn., will pro- 
duce attitude control propeller for the 'XC- 
142 tri-service VTOL transport (AW June 
11, p. 69). Hamilton Standard lias been 
selected by Hiller Aircraft Corp.. one of 
three major contractors for the aircraft, to 
develop and manufacture attitude control 
propeller, located on tail, and the transport's 
four tilt-wing engine propellers (AW Dec. 
11, 1961, p. 67). Propellers will consist of 
glass fiber blades fitted over steel spars. 
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Army Weighs STOL Transport Proposals 


By Larry Booda 

Washington— Five proposals embody- 
ing configurations that vary from modi- 
fications of existing aircraft to com- 
pletely new designs have been sub- 
mitted to the Army in its short-takeoff- 
and-landing (STOL) tactical transport 
competition (AW Apr. 30, p. 27). 

The proposals include conventional 
slotted fixed-wing, tilt-wing and all- 
wing designs. Evaluation of the entries 
is expected to last at least until Sept. 1 . 

Originally, the Army had intended to 
develop a follow-on version of the de 
Havilland Caribou AC-1 twin-engine 
STOL aircraft, which it is buying in 
quantity and is now in operational sen- 
ice. In an attempt to capture this fol- 
low-on business. General Electric 
teamed with de Havilland and arranged 
to install its T64-4 turboprop engines 
in an AC-1. This aircraft has been fly- 
ing for almost a year. 

Complaints from contractors and 
Congress caused the Army to open the 
competition to other companies. Speci- 
fications were mailed to a list of pro- 
spective bidders early this year and pro- 
posals were received by the Army’s 
Transportation Corps June 6. Proposals 
were limited to U. S. and Canadian 
companies. This also applied to en- 
gines, although foreign-designed en- 
gines produced in the U. S. or Canada 
were allowed. 

The five competitors are: Fairchild 
Stratos Corp.; a combine of Chance 
Vought Corp., Ryan Aeronautical Co. 
and Hiller Aircraft Corp.; de Havilland 
Aircraft of Canada, Ltd.; McDonnell 
Aircraft Corp. and Albert E, Blom- 
quist and Associates. 

This is the first time in the 20 years 
since it gained its own aviation that 
the Army has initiated major procure- 
ment action on other than an off-the- 
shelf aircraft. It had been limited in 
aircraft buying by various Department 
of Defense directives and statements of 
roles and missions. 

Last year procurement regulations 
were relaxed enough to allow purchase 
of newly developed aircraft components. 
They have now been relaxed further to 
include completely new aircraft. To a 
certain extent this authority depended 
upon the Army training engineers and 
other specialized personnel to perform 
evaluations and then supervise develop- 
ment and production. In the past, the 
Army had depended on the Air Force 
or the Navy for procurement. 

In this competition, a weight limita- 
tion of 5,000 lb. imposed on the Army 
aircraft is being ignored. A regulation 
still in effect requires specific exemp- 
tions in writing to this rule by the Sec- 


retary of Defense. When new roles and 
missions are written, the limitations will 
probably be dropped. 

The Fairchild entry is built around 
a modified F-27 transport. The basic 
F-27, which is in service with feeder 
airlines and private operators, varies in 
gross weight from 39,400 lb. to 42,000 
lb., according to the model. It is pow- 
ered by two Rolls-Royce Mk. 528-7E 
Dart engines. 

Fairchild proposes a configuration 
that would raise the current empennage 
straight up about 7 ft. 6 in. By clear- 
ing the aft end of the fuselage, room is 
created for clam shell doors. The em- 
pennage would be altered to include a 
movable horizontal stabilizer. 

The F-27 fuselage does •’it meet the 
size and cross-section re urements of 
the tactical transport specifications, so a 
larger diameter fuselage has been de- 
signed providing space needed for easy 
transport of vehicles and cargo. 

To meet STOL requirements of 
about 54 kt. stalling speed with gear 
and flaps down, a double slotted flap 
has been included. Fokkcr, which de- 
signed the F-27 originally, has already 
done a considerable amount of devel- 
opment work on this wing. The work 
was abandoned last year because no 
military market could be found. 

Fairchild has made provision for use 
of Canadian-manufactured Dart engines 
or the General Electric T64. 

The Vought-Rvan-Hiller proposal is 
essentially the tilt-wing vcrtical-takcoff- 
and-landing (VTOL) vehicle which is 
being developed under a tri-service con- 



tract. The STOL tactical transport ver- 
sion would not include the vertical take- 
off capability, but would use a modified 
setting of the wing for takeoff and 
landing with short forward run. 

As proposed, the tilt-wing design has 
four T64 engines located along the for- 
ward edge oF the wing in typical trans- 
port fashion. An 8,000 lb. payload 
would be carried at a cruising speed of 
215 kt. With growth versions of the 
T64 engine, the pavload would increase 
to 12,000 lb. 

Design gross weight is 37,424 lb.; 
length is 58 ft. 1 in.; height is 26 ft. 
1 in.; wing span is 67 ft. 6 in. 

The tilt-wing VTOL of Vought- 
Rvan-Hiller has not yet flown. First 
flight date is more than a year away. 

McDonnell has teamed with the 
French manufacturer Breguet. The 
entry would be the blown-wing turbo- 
prop STOL Breguet 941 . 

McDonnell has signed an agreement 
which gives it North American rights 
for both military and commercial mar- 
kets. Four other French manufacturers 
have signed cooperation agreements 
with North American manufacturers 
covering the engines, reduction gear, 
propellers and landing gear. 

For the Turmo 2D engines, Turbo- 
meca has arranged a licensing agree- 
ment with Continental Motors Corp. 
For the propellers, Ratier has teamed 
with Hamilton Standard. Hispano-Suiza 
has paired with Cleveland Pneumatic 
Industries, Inc., for the reduction gear 
and Messier will work with Jarry Hy- 
draulics of Montreal for the landing 
gear. 

McDonnell has changed the Breguet 
941 to incorporate American instru- 
ments and navigation gear for the com- 
petition. However, the aircraft remains 
essentially the same as the 941 proto- 
type which has flown 170 hr. 

The 941 has pavload capability from 
6,000 lb. to 10,000 lb. Cruising speed 
is 250 kt. and the range is 500 naut. 
mi. Takeoff over a 50 ft. obstacle can 
be made in 1,000 ft. 

McDonnell backed its proposal with 
provisions for alternate engines, speci- 
fying the General Electric T58 and the 
Continental 261-5. 

Albert E. Blomquist and Associates 
of Ringocs, N, J., a management and 
operations study firm specializing in 
aeronautical production and facilities, 
has backed a design created by Vincent 
J. Burnelli. Burnclli. an aeronautical 
engineer whose work dates to before 
World War 1, designed an all wing 
STOL aircraft. 

De Havilland has submitted a pro- 
posal based on Caribou with the T64 
engines and strengthened structure. 
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MA-8 Duration 

Washington— Duration 

of the next 

Mercury orbital mission 

-Mercurv At- 

las-8— will not be dccid 
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incuts for living another 


three orbits. 

and for a one-day missio 
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for Mercury 


Tiros 5 to Provide 
Tropical Storm Data 

Washington— Tiros 5 weather satel- 
lite is scheduled to be launched from 
the Atlantic Missile Range this week to 
piovidc meteorological information on 
tropical storms, which generally reach 
a peak in late August. 

The latest Tiros payload will be basi- 
cally the same as the last two, and will 
weigh 285 lb. Heart of the instrumen- 
tation will be two vidccon cameras, 
one with a medium-angle lens and the 
other, a wide-angle lens. 

Viewing area will be 450-mi. on each 

Tiros 5 will be launched into an or- 
bit with a 58-dcg. inclination, in order 
to pass over more of the earth’s cloud 
cover. Planned orbital altitude is 400 

Previous satellites in the series were 
launched on 48-deg. inclinations. 

Tiros' trajectory will place the pay- 
load over the northern hemisphere for 
10 days, and then over the southern 
hemisphere for 30 days. Launch vehi- 
cle will be a Douglas Thor Delta, a 
vehicle which has been successful in its 
last eight missions. 

Tiros 4, launched Feb. 8, remained 
active and transmitted useful cloud 
cover photographs until June 9. 


AF Shifts Generals; 
Davis to Head BSD 

Washington— Maj, Gen. W. Austin 
Davis, commander of the Air Force 
Aeronautical Svstems Division at 
Wright-Patterson AFB, Ohio, will lease 
that position to take command of the 
Ballistic Svstems Division at Inglewood. 
Calif., on July 1. 

He replace’s Maj. Gen. Thomas P. 
Gerritv. who will become deputy chief 
of staff for svstems and logistics. (AW 
June 4. p. 37). 

Ccn. Davis will be relieved by Maj. 
Gen. Robert G. Rucgg, who at present 
is director of procurement and produc- 
tion for the Air Force Logistics Com- 

Maj. Gen. Don O. Ostrander, vice 
commander of BSD, will become direc- 
tor of the Office of Aerospace Research 
here on Oct. 1 . 

Other Air Force general officer shifts 
announced last week included: 

• Brig. Gen. Richard D. Curtin, from 
director. Office of Missile and Satellite 
Systems, USAF Headquarters, to direc- 
tor of advanced technology, deputy 
chief of staff for research and tech- 
nology, USAF Headquarters, July 1. 

• Brig. Gen. Gerald F. Keeling, from 
commander, western contract manage- 
ment region to director of procurement. 
Air Force Systems Command, July 15. 

News Digest 


Radio Corp. of America, Burlington, 
Mass., will build three 482-L, air trans- 
portable, emergency mission support 
traffic control systems for Air Force 
under S6-million partial funding con- 
tract awarded by Electronic Systems Di- 
vision. Delivery is scheduled for the 
summer of 1963. Air Force says it needs 
14 such svstems, each contained in six 
mobile vans (AW Mar. 5, p. 39). 

Skybolt astro-inertial guidance system 
designed by Northrop Corp.'s Nortron- 
ics Division to guide the Douglas Air- 
craft-built GAM-S7-A Skybolt air-to- 
ground ballistic missile has been dem- 
onstrated successfully in preliminary 
testing in a C-131 aircraft. All ele- 
ments of the system, including the star 
tracker, were exercised. 

House Ways and Means Committee 
last week voted to extend renegotiation 
law without change for two vears. to 
June 30, 1964. 

First West German officers have ar- 
rived in the U.S. to set up a program 
to train West German personnel in 
operation of the Martin/Pershing tacti- 
cal ballistic missile. They will be trained 


first at Ft. Sill. Okla. and will then 
move to Ft. Bliss. Tex., for firing of the 
weapon. Each battalion will have four 
Pershing mobile erector-launchers as- 
signed to it. They will eventually be 
integrated into the North Atlantic 
Treaty Organization forces. 

Federal Aviation Agency rule issued 
last week will require supplemental air- 
lines to flv "new or materially altered” 
aircraft 100 hr. before introducing them 
to service. Of this, 50 hr. must be 
logged on cn route operations and 10 
hr. must be at night. An almost identi- 
cal regulation applies to scheduled car- 
riers. New role was conceived by FAA 
after the Nov. 9 crash of an Imperial 
Airlines’ Constellation at Richmond, 
Va. 

Static longitudinal stability wind 
tunnel trials on a 1.75% scale stainless 
steel Saturn model have been run by 
Ling-Temco-Voiight, Dallas. Tex., iii 
range from Mach 0.5 through Mach 5 
with and without the Apollo spacecraft 
and escape tower fitted to model. Tests 
were directed by NASA’s Marshall 
Space Flight Center. Huntsville, Ala. 

Avco Corp. has purchased a 110,000- 
sq. ft. facility and 11 acres of land in 
Lowell. Mass., from Standard Steel 
Corp. for work by Avco's Research and 
Advanced Development Division on 
the Apollo manned spacecraft. First 
operation in the newly-acquired struc- 
ture will be the development and fab- 
rication of plastic heat shield material 
for the Apollo. 

Gross weight of the experimental air 
cushion vehicle built by Ford's Aero- 
nutronic Division was 7,000 lb. when it 
rose from the ground in a recent teth- 
ered test (AW June 4, p. 104). 


Astronaut Applications 

Washington— Applications have been 
received from 53 military test pilots and 

be included in the next group of astro- 
nauts. National Aeronautics and Space 
Administration will begin screening the 
applications in a few weeks. 

Defense Department already has con- 
ducted a preliminary screening to assure 

<1 '<■ ' tn ' Applications have also been 
received from a number of NASA and 
Federal Aviation Agency civilian test 

qualified. 

NASA will select 10 astronauts later 
this year as co-pilots for Gemini space- 
craft and crewmen for Apollo vehicles. 
Qualifications are essentially the same as 
those for the seven Project Mercury 
astronauts (AW Apr. 23. p. 25). 
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AIR TRANSPORT 


FAA Enters Jet Crew Complement Fight 


Proposal for extensive third pilot training viewed 
by engineers as move to enforce Feinsinger report. 

Bv Robert H. Cook 

Washington— Federal Aviation Agency has taken a hand in the crew com- 
plement dispute by officially recognizing the third pilot position on jet crews 
and proposing that extensive pilot and flight engineer training be required 
for this seat on four-man crews. 

Expected FAA adoption of new minimum training regulations for all air 
crewmen, including the third pilot, would support findings of the Feinsinger 
Commission (AW Oct. 23, p. 55), which recommended three-man crews on 
all turbojets, pilot training for flight engineers and an eventual merger of the 
Air Line Pilots Assn, and the Flight Engineers International Assn. 

As of late last week, FEIA was con- 


tinuing to threaten walkouts against 
Pan American World Airways, Trans 
World Airlines and Eastern Air Lines, 
primarily over the crew complement 

FEIA feels that the FAA training 
proposal may be the result of Admin- 
istrator Najeeb Halaby's threat last year 
to use "existing legislation" within the 
agency to settle the crew complement 
dispute along the lines of the Fein- 
singer recommendations (AW Mav 22, 
p. 36). 

Last year FAA prepared regulation 
changes which would have recognized 
and established qualifications for the 
third pilot position on four-man crews, 
but the proposal was shelved because 
release of the first Feinsinger report 
made the proposal “ill timed," an 
agency spokesman said. 

The proposal now under considera- 
tion emphasizes that the third pilot 
position is not required, but that mini- 
mum qualifications will be mandatory 
if the crewmen actively engages in 
either pilot or flight engineer duties. 
Flight engineer training demanded for 
this position by FAA is so extensive 
that FEIA fears its members may grad- 
ually be replaced by third pilots, who 
are members of the Air Line Pilots 

Meanwhile, ALPA is exploring the 
possibility of demanding three-man 
crews on future short-range turbojets 
such as the BAC 111, Douglas 2086 
and Fokker F-28, which, under present 
regulations, require only two-man 
crews. Last month the union sent ques- 
tionnaires to all members asking for 
documentation of incidents which 
would point up the need for a third 
crew member on small jet transports, 
based on their experience with Vis- 
count, Convair and Martin aircraft. 

36 


Airline reaction to the FAA proposal, 
as expressed by the Air Transport 
Assn., is a request that the agency not 
make its recommendations mandatory, 
but issue them as guidance material 
permitting a greater flexibility in train- 
ing programs by the individual carriers. 



Aside from the increased costs the 
FAA’s proposal could cause, the car- 
riers feel it would hamper their ability 
to adopt new training techniques and 
that the establishment of mandatory 
minimums would strengthen union de- 
mands for more “nonproductive"— 
training-days to create a need for more 
crewmen. 

As an alternative, ATA suggested 
that a greater reliance be placed on the 
various proficiency tests given crew- 
men, along with periodic meetings be- 
tween the carriers and FAA field repre- 
sentatives to discuss training. 

One of the major ATA objections is 
that the proposed rule would force the 
carriers to give expensive retraining to 
qualified air crews once a year. ATA 
has suggested that crewmen with quali- 
fications on two types of aircraft be 
permitted to take a proficiency check 
and flight training in each type at least 
every 24 months. 

Basic FEIA objection is that the 
minimum training being considered by 
FAA is not only inadequate for flight 
engineers, but that the third pilot- 
still not required by regulation-would 
be given the same amount of training 
as the flight engineer. The union 
claimed that current U. S. airline engi- 
neer training is far below that consid- 
ered necessary for safety bv either the 
U. S. military or foreign flag carriers, 
which provide two to three times the 
amount of training for their crewmen. 

FEIA notes that although FAA stip- 
ulates that the third pilot is not re- 
quired by regulation, he is considered 
a crewman under sections of the pro- 
posal dealing with ground school and 
flight training and must be trained in 
accordance. Part of the flight training 
would require operation of the flight 
engineer panel by all crewmen. Like- 
wise, the third pilot would receive 
simulator training, whereas the flight 
engineer would not, the union con- 

"This is surely a strange anomaly in 
which we find the agency evincing 
more concern over unrequited crew 
members than over required crew mem- 
bers," the union declared. 

The union urged a broad expansion 
of flight engineers training, with an em- 
phasis on the specialist concept rather 
than crew training. It noted that it 
still has members who can cope with 
a variety of possible inflight emergen- 
cies “but they are a vanishing breed 
under the new training concept.” 

To correct this situation. FEIA con- 
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VC. 10 Range Problem 

ing for increased range capability in the 
Vickers Super VC.10 and is discussing 
deliver)' dates with Boeing Co. of long- 
range 707-420 and 520 versions in case 
the VC.10 cannot be modified satisfacto- 

Vickers has indicated the added range 
can be obtained, but 6-9 of BOAC's 30 
Super VC.lOs on order might be 
dropped if it is not. BOAC is concerned 
with matching the westbound non-stop 
capability of the long-range 707s oper- 
ated by all its competitors on the Los 
Angeles to London polar route. The 
standard and Super VC.lOs have satisfac- 
tory range for BOAC’s other routes. 


tends that FAA should set minimum 
training standards for flight engineers 
higher than those presently provided 
by most airlines and more comparable 
with that of many foreign carriers. 

The union has suggested a greater 
emphasis on studies of the turbojet's 
electronic system during ground school 
transition courses totaling 200 hr. The 
present U. S. airline average is 1 30 hr., 
as compared with the 3S0 hr. of study 
provided by foreign airlines. The union 
also wants transition flight training of 
20 hr., simulator training of 25 hr, and 
line check time of 25 nr., along with 
recurrent training of 40 hr. in ground 
school, 4 hr. flight training. 10 hr. of 
simulator time and a 4-hr. line check. 

Transition flight training now pro- 
vided for flight engineers by U. S. air- 
lines averages about 19 hr., as compared 
to 40 hr. for foreign carriers, which 
also provide recurrent ground school 
training of 67 hr., as opposed to only 
22 hr. afforded FEIA members. 

Aeroflot to Increase 
Agricultural Work 

Moscow— Aeroflot is being called on 
for greater efforts in agricultural avia- 
tion work to help boost the Soviet 
Union's lagging farm production. 

Aeroflot Chief Yevgeny Loginov, in- 
terviewed by Pravda. reports Soviet 
civil aviation already has been ordered 
to hike its planned volume of agricul- 
tural aviation work to almost 163 mil- 
lion acres. Originally, Aeroflot had 

E lanncd to hit 98.8-million acre mark 
v the end of the current seven vear 
plan in 1965. 

Communist Party plenum on agricul- 
ture last March resulted in crop spray- 
ing and fertilizing with chemicals by 
aircraft obtaining “particular import- 
ance,” Loginov said. 

He added that this year alone some 
61.7 million acres arc to be processed 
with half of this already accomplished. 
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FAA Cites Runaway Rudder Boost 
As Possible Cause of 707 Crash 


By David H. Hoffman 

Washington— Full left rudder ap- 
plied suddenly and without warning by 
an uncontrollable boost system may 
have caused the crash of a Boeing 707 
near New York International Airport 
last March, according to the Federal 
Aviation Agency. The Boeing Co. 
sharply disagreed. 

In an alert bulletin telegraphed to all 
707 operators last week, FAA said it 
was a "possibility, repeat possibility" 
that the left roll executed by the 
American Airlines jet was caused by 
sharp left yaw produced by a rudder 
boost system malfunction. 

George C. Prill, director of FAA's 
night Standards Service, stressed that 
it was Civil Aeronautics Board's re- 
sponsibility to issue the definitive find- 
ing on what made the 707 roll and 
plunge inverted into Jamaica Bay. But 
he gave this theory as a possible ex- 
planation for the accident, in which 95 
persons died: 

As the 707 departed Idlewild, gently 
banking in a climbing left turn, a 
cotter key that should have secured a 
bolt in its rudder boost power package 
may have worked free. For space rea- 
sons, the bolt had been installed up- 
side down. Falling free, it may have 
allowed the boost system to direct 
3,000 psi. of pressure against one side 
of the rudder. 

At this point, the jet's fuel load 
would have shifted toward the low wing, 
adding inertia to the roll. FAA said. 
Only by throwing a switch that would 
have disconnected the hydraulic rudder 
boost system could the pilot overcome 
forces of this magnitude. Analysis of 
the jet’s flight recorder indicates that 
when this switch was thrown the 707 
was on its back, entering its fatal dive. 

Boeing answered the agency's bulle- 
tin with a wire to 707 operators 
throughout the world in which it said: 
"No evidence has been established that 
would support theory that loss of bolt 
... or any other failure in rudder sys- 
tem linkage was associated with subject 
accident." Boeing added that hard-over 
rudder in itself “would not induce un- 
controllable roll conditions." 

These conclusions, the company said, 
were communicated to FAA and CAB 
before the agency issued its bulletin. 

Meanwhile, it was reliably reported 
that CAB was pursuing still another 
theory to explain the accident, one that 
centered on an electronic failure within 
the jet's autopilot. If evidence supports 
this idea, the Board will conclude that 
hard-over rudder was applied inadvert- 


ently by the jet's yaw damper, which is 
a subsystem of its autopilot. 

Very few of the earlier 707s incor- 
porate the type of bolt that may have 
caused the tragedy, but the American 
aircraft was one of them. As a safety 
measure, FAA urged operators of such 
707s to secure this type of bolt with 
safety wire “as soon as practicable." 

In a week-long series of flight tests 
in FAA’s Boeing 720, the agency ex- 
perimented with all other control mal- 
functions that could have been en- 
countered by the American Airlines’ 
pilots. Its tentative conclusion was 
that asymmetric forces generated by a 
runaway stabilizer, loss of both engines 
on the same side, seizure of the yaw 
damper, a jammed aileron or a split 
spoiler condition could have been over- 
come by the flight crew. 

On American 707s, the rudder boost 
cut-off switch intentionally was placed 
well aft on the pilot's overhead switch 
panel to ensure against unintended 
actuation, FAA engineers said. If all 
crewmen on the flight deck had their 
safety belts locked when the incident 
took place, only the copilot could have 
disengaged the boost system. The 
switch was beyond the normal reach 
of the captain, third pilot and flight 
engineer, according to FAA. 

FAA-Boeing consultations soon will 
produce an airworthiness directive that 
will order relocation of this switch to 
make it more accessible. The agency's 
present feeling is that the switch 
should either be moved nearer the cap- 
tain on the overhead panel or installed 
in another spot that would enable 
“easy and sure pilot operation in the 
event of boost malfunction." 

Any guard covering the switch 
should be shaped so that a pilot can 
identify it by touch. FAA feels. 

In addition, Boeing and FAA now 
are working on a new design for the 
control linkage leading to the boost 
system power package. This would en- 
able control of the boost system even 
after its primary linkage had been 
severed, thus preventing the hard-over 
rudder movement that follows failure 
of the present installation. 

FAA officials were careful to point 
out that the ultimate truth of the 
"missing bolt" explanation for the 
Mar. 1 tragedy can never be proven, 
for neither the linkage nor the bolt 
were recovered from the Jamaica Bay 
mud. However, the complex boost 
package itself was dredged up and 
found to be in working order, and the 
boost cut-off switch was found in the 
off position. 
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Third-Level Service Transport Studied 


By L. L. Doty 

Washington— Local sen-ice airline in- 
dustry last week disclosed plans to 
launch an immediate study of specifi- 
cation and performance requirements 
for a short-haul aircraft designed to 
sen-c low-density traffic areas which 
some government and industry officials 
feel should be sen-ed by a third-level 
class of carrier. 

In a letter to Sen. A. S. Mike Mon- 
roney (D.-Okla.), the Assn, of Local 
Transport Airlines (ALTA) proposed a 
basic program that would provide local 
service airlines with an aircraft employ- 
ing the boundary layer control princi- 
ple to permit short take-offs and land- 
ings at small airports. The letter was 
signed by Leslie O. Barnes, president 
of Allegheny Airlines. 

Although the letter admitted that 
not all members supported the pro- 
posal, it did not indicate the extent of 
the differences of opinion on the sub- 
ject of a third-level sen-ice. 

Conflicting Views 

At least one carrier member of ALTA 
is violently opposed to becoming in- 
volved in this type of operation and 
would prefer to sec a new group of op- 
erators take over sen-ice into low 
traffic-generating areas. Barnes, repre- 
senting the opposite, majority view feels 
that local sen-ice airlines cannot ignore 
this type of sen-ice and should make 
an effort to develop a low-cost opera- 
tion to supplement their schedules in 
higher-density traffic regions. 


Admitting that boundary layer con- 
trol is a "highly complex and controver- 
sial concept,” ALTA concluded that it 
appears to be the only promise of a 
major break-through in aircraft design 
and lower operating costs. ALTA said 
it had no reason to believe that any 
aircraft designed for short-haul, low- 
cost operations is being “actively or 
earnestly planned or developed by any 
major aircraft manufacturer" (AW May 
21, p. 42). 

Performance and specification stand- 
ards for a 15-18 passenger airplane are 
now being prepared. Continued work 
on the program will be conducted in 
close cooperation with the Federal Avi- 
ation Agency. The letter gave no fur- 
ther details on specifications, but 
Aviation Week learned that ALTA is 
considering a design employing two 
1,050-shp. turbine engines that will 
power aft-mounted propellers. The 
aircraft would have short take-off and 
landing capability, climb at about 4,000 
ft. per min., operate at speeds up to 
400 mph, at a seat mile cost of 2 cents. 

ALTA urged that funds be provided 
to develop a prototype. The association 
made no specific recommendations as 
to whether the funds should come from 
manufacturers, the military, govern- 
ment agencies or a combination of 
these groups. 

Trial Flights 

Before the aircraft is produced in 
volume, one or more of the models 
should be flown in scheduled service 
by a local service carrier east of the 


Mississippi River, another west of the 
Mississippi and a third in Alaska, the 
group said. 

ALTA will try to persuade smaller 
communities to reduce such charges as 
landing fees, rental costs and sen-ice ex- 
penses, and labor unions will be asked 
to restrict demands on such issues as 
wages and working rules. 

The association urged a "realign- 
ment” of regulatory provisions and con- 
cepts to permit economic and safe op- 
eration of the new sen-ice. Specifically, 
ALTA endorses the use of two pilots — 
air taxi operators are allowed to have a 
single pilot on some aircraft— but it 
would like to eliminate the FAA re- 
quirement for a cabin attendant. ALTA 
also wants a modification of air traffic 
rules to simplify flight procedures in 
low traffic areas. 

FAA Fund Requests 
Cut by $100 Million 

Washington— Budget Bureau pared 
more than SI 00 million from Federal 
Aviation Agency’s original Fiscal 196? 
budget request, including SI 2 million 
of the S37 million sought for civil 
supersonic transport development, ac- 
cording to testimony released last week 
by a House appropriations subcom- 

Original sum requested was 591? 
million— 5810,800,000 was approved. 
Almost all of the 3,997 new employes 
the agency asked for in Fiscal 1963 were 
authorized. But the Budget Bureau or- 
dered FAA to reduce its operations 
budget by $33 million, its facilities and 
equipment budget by S40 million and 
its research and development budget 
by SI 5 million. 

As sent to Congress, FAA's budget 
asked authority for 982 new air traffic 
control positions in U. S. centers and 
towers. Expansion of radar services in 
general and increased emphasis on radar 
handotfs arc prime reasons for the cx- 

Questioned closely bv Subcommittee 
Chairman Albert Thomas (D.-Tex.), 
FAA officials confirmed that at least 
S51.5 million has been spent to date 
in attempting to develop a semi-auto- 
matic traffic control system. Of this, 
equipment represents $20 to S22 mil- 
lion, they said. The largest single sum 
within FAA’s 550 million research and 
development request-516 million-is 
to shape this equipment into a test bed 
that can be used to evaluate new ATC 

Asked by Rep. Thomas if it would 
not be better to let the military proceed 
with supersonic transport research, FAA 
Administrator Halabv replied: “That is 


CAB Affirms Hawaiian Route Awards 

Washington-Civil Aeronautics Board last week lifted its stay on the domestic 
portion of the Transpacific Route Case, thus affirming its decision to grant U.S. 
mainland-Hawaii route authorizations to Northwest Airlines, Pan American World 
Airways, United Air Lines and Western Airlines (AW May 7, p. 37). 

These awards will not go into effect immediately, however, as the Board action 
opens the door for petitions for reconsideration. In its order, the Board canceled 
the certificates of the four earners on the Hawaiian route and will issue new ccrtifi- 

reconsideration on both the international phase of the case— excluding the U.S.- 
Tahiti portion-and the domestic phase simultaneously. The Board ordered that 
proceedings on the Tahiti route be expedited. 

The Board said it would not reopen the record in the proceeding, but added 
that, by terminating the stay on the domestic routes, it "will be in a position on 
reconsideration to examine all facets of the proceeding and to take such action as may- 
be called for by the public interest.” 

Final decision on reconsideration could be made as earlv as the end of this month. 
Oral argument on the U. S.-Tahiti portion has been set for June 27. 

The Board said it canceled the certificates of the four carriers on the U.S.-main- 
land-Hawaii route because of “the numerous changes which have occurred in the 

in other proceedings in the period since the transpacific decision was issued.” The 
route certificate. 
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just what we are doing.” Earlier in the 
hearing, Halaby predicted the agency 
would “learn a great deal” about ma- 
terial fabrication, testing procedures, 
fuel performance at high speed and 
lubrication techniques from Air Force 
development of the RS-70. 

Delay Asked In Action 
On Foreign Carriers 

Washington - Civil Aeronautics 
Board last week urged Congress to await 
the report of an international air policy- 
study before acting on bills that would 
empower the Board to regulate rates 
and schedules of foreign flag carriers 
flying to the U. S. 

Appearing before the House Sub- 
committee on Transportation and Aero- 
nautics, CAB Chairman Alan S. Boyd 
refused to recommend specific legisla- 
tion on the subject until a presiden- 
tially-appointed, interdepartmental com- 
mittee had evaluated existing policy. 

Composed of CAB, Federal Aviation 
Agency, Budget Bureau, and State, De- 
fense and Commerce Department rep- 
resentatives, this committee will issue 
its report this summer or in early fall, 
Boyd said. Because it is impossible to 
isolate portions of international air 
policy in "little boxes,” Boyd said Con- 
gress’ should “tread water” until it can 
examine the committee’s report. 

On this point. Air Transport Assn. 
President Stuart G. Tipton took sharp 
issue with Boyd. Everything should not 
come to a halt during studies, Tipton 
told the subcommittee, arguing that 
the study probably would not be forth- 
coming until "the first of next year.” 

Three bills have been placed before 
Congress— one by CAB and two by 
ATA. The Board’s bill would enable 
it to prescribe "reasonable” rates for 
both U. S. and foreign flag airlines and 
to suspend tariffs that appear unlawful. 
The first ATA bill would give CAB 
power to suspend proposed foreign 
tariffs but not to prescribe rates. The 
second would enable it to approve 
schedules filed by foreign airlines. 

ATA has lodged these objections to 
the bill prepared by the Board: 

• CAB docs not need to fix, suspend 
or investigate rates charged by U. S. 
flag carriers and hence should not be 
empowered to do so. What the Board 
needs is the power to suspend "destruc- 
tive foreign carrier rates.” 

• Enactment of the CAB bill would be 
self-defeating in purpose. Many bi- 
laterals negotiated by the U. S. provide 
that if the Board is given rate-fixing 
power, a disputed rate would remain 
in effect during the governmental ne- 
gotiations that ensued. 

• Rate-making is a multi-lateral process 
and CAB cannot impose its will on for- 
eign governments. 
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BO AC May Buy CL -44 Aircraft 
For New Combined British Carrier 


New York— British Overseas Airways 
Corp. is negotiating with Canadair, 
Ltd., for the purchase of two Canadair 
CL-44 swing-tail cargo transports which 
would be operated by BOAC for the 
new BOAC-Cunard, Ltd. joint venture 
(AW June 11. p. 41). 

The airplanes would be part of a 
block of 10 built by Canadair, primarily 
as a company venture, but with the as- 
surance of the Canadian government 
that up to five would be bought for the 
Royal Canadian Air Force if none was 
sold otherwise. 

Rc-orders from Slick Airways and 
Seaboard World Airlines account for 
four more of the aircraft. The Canadian 
government agreement calls for re- 
moval of one aircraft from the govern- 
ment commitment for each one of 
Canadair’s own airplanes sold, so should 
four remain unsold the Canadian gov- 
ernment would be obligated to buv onlv 
two of them. 

If the BOAC order is completed, it 
will mark the first sale of the CL-44 to 
a trunk passenger carrier, and may en- 
courage Canadair to keep the GL-44 
production line open. Delivery would 
be made this fall. 

Title and operation of the aircraft 
would be handled similarly to the 10 
Boeing 707s— two from Cunard and 
eight from BOAC— that will be pro- 
vided the new company, according to 
Sir Matthew Slattery, BOAC chairman. 

In the case of the 707s, BOAC- 
Cunard as nominal owner of 1 0 aircraft 
will operate none. Sir Matthew, in 
New York to explain the new venture 
to BOAC’s North American employes, 
said that BOAC-Cunard will actually 
be entitled to the equivalent of approxi- 
mately 10 hr. a dav utilization for 10 
707s, or a total of 100 hr. 

If BOAC-Cunard in practice needs 
less capacity-only 90 aircraft hours 
daily, for example-BOAC will absorb 
the other 10 hr. through lease. On the 
other hand, if the new company needs 
more-1 10 hr. daily, for example-it can 
lease the additional 10 hr. in 707 
time-or in Britannia, DC-7F or pos- 
sibly CL-44 time. 

BOAC will crew, victual, maintain 
and amortize the aircraft, and charge 
the new company either by the hour 
or by round trip— which has not yet 
been determined— on a cost basis alone. 
Both indirect and direct costs will be 
allocated. 

Profit derived by BOAC-Cunard from 
revenues of its joint ticket sale opera- 
tion will then be divided on the basis 
of capital contributed— 70% for BOAC 
and 30% for Cunard. Value of the air- 


craft contributed to capitalization of 
BOAC-Cunard is S61 million and the 
two partners will put up an additional 
S16 million total in cash. 

BOAC expects to supply its share 
from working capital, Sir Matthew said. 
The cash amount will be equivalent to 
the accrued depreciation on the eight 
airplanes BOAC is contributing. 

The 10 airplanes will be identified on 
the books of BOAC-Cunard and writ- 
ten down by the new company. But 
once handed over to BOAC, they will 
be utilized as part of the over-all fleet. 
BOAC-Cunard will be provided aircraft 
time from the entire pool.. 

Two major advantages will be de- 
rived from the BOAC-Cunard venture. 
Sir Matthew said. 

• North American sales offices of BOAC 
and Cunard will be consolidated, pro- 
viding enhanced sales capability and 
especially substantial savings in capital 
investment in facilities and in overhead. 
The latter costs for a medium-sized 
U. S. city might run $750,000 annually. 

• Flexibility in meeting capacity re- 
quirements efficiently can be obtained 
better by giving the new company ac- 
cess. in effect, to the entire BOAC fleet. 
Limited to only 10 aircraft, the new 
company would rank as a small airline. 
Sir Matthew said, and small airlines 
face a more difficult problem in tailor- 
ing capacity to fleet. 


Slattery-Trippe Meeting 

Informal talks have taken place in 
the U. S. between Sir Matthew Slattery, 
BOAC chairman, and Juan Trippe, pres- 
ident of Pan American World Airwavs. 
But. Sir Matthew said, the discussions 
have not touched on a possible merger 
of Pan Am and Trans World Airlines 
(AW May 28, p. 38). 

“Pan American arc very great friends 
of ours," Sir Matthew said, “even 
though we arc great rivals. They arc 
one of the great airlines of the world, 
which like BOAC. do not cheat.” 

One of the subjects discussed was 
just that. Sir Matthew said-“How to 
stop people from cheating." 

The same subject— fare cutting and 
how to strengthen enforcement— also 

Air Transport Assn. Executive Commit- 
tee meeting at Montreal early this 
month. Changes in the Breaches Com- 
mittee by subsb'tution of an impartial, 
outside judge in place of a commission 
composed of representatives of three 
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new cargo champ. U. S. Air Force, living a new Boeing 
C-13SB turbofan cargo-jet, recently established ten new world 
cargo lift and speed records. These marks, certified by National 
Aeronautics Ass I o cl dtd I ft ig 66,000 pounds to alti- 
tude of 47,171 feet, and carrying same payload over 1,250-milc 


Capability has many faces at Boeing 


DASH is U. S. Navy’s D 
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Boyd Proposes General Marketing Study 


New York — Airline study on an 
industry-wide basis of the marketing of 
air transportation— not just the sale of 
tickets— was suggested last week by 
Alan S. Boyd, chairman of the Civil 
Aeronautics Board. 

“I believe the airlines could cover 
broader areas and get more for their 
money," he said, “if they would ante-up 
for an industry pot to study this sub- 
ject on a planned outline. As it is 
now. I get the impression that each 
individual company delves into ques- 
tions that tickle its fancy. This is good, 
but whether it is efficient. 1 am not 
prepared to say.” 

Bovd told a regional meeting of the 
Society of American Travel Writers 
here that industry effort to tap new 
markets is a sensible approach to fill 
empty scats, and no conclusions of the 
racticability of such an approach could 
c assumed before it is tried. 

In this connection, Boyd singled out 
the Eastern Air Lines New York-Wash- 
ington-Boston shuttle as the foremost 
experiment of this kind in recent years. 

"I’m not in the business of passing 
out garlands to individual airlines," 
Boyd said, “but it took a lot of guts 
to put up the money to try out the 
shuttle idea. I— as a passenger— think 
it's the greatest thing ever." 

Shuttle Round Trip 
Boyd had flown to New York on the 
10 o’clock shuttle on the morning of 
his speech, and the meeting was being 
timed for him to make the 3 o’clock 
shuttle back to Washington. He hoped 
to arrive in time to sign the CAB order 
in the Hughes Tool-Northeast case. 

Air transportation has matured. 
Boyd said, and is a mode of mass trans- 
portation. As a corollary, he asserted 
that the welfare of the carriers rests in 
a low profit margin on a large volume 
business. Thus, the Board favors any 
type of fare that will provide substantial 
increases in airline passengers, Boyd 
said, and fares that will encourage travel 
to the U. S. 

Boyd indicated this general philos- 
ophy did not apply to all fares necessar- 
ily. He was cool to the group fare, not- 
ing that the Board approved it though 
not regarding it as the alpha-and-omega 
answer to the promotional fares ques- 
tion. that it is an experiment and no 
more as yet. Its value, he said, is in 
showing that the North Atlantic 
carriers do see the wisdom of going to 
some sort of excursion fare for the 

“Before someone asks the question,” 
Boyd added, “we don’t know what a 
spontaneous group is." 

Neither did Boyd encourage the 


idea of a fares laboratory, as proposed 
by United Air Lines President W. A. 
Patterson. This plan involved govern- 
ment funding, Boyd said, and some 
sort of government control would 
necessarily follow. 

“The Board has a great deal of re- 
spect for Mr. Patterson,” Boyd said. 
“We think he’s one of the great men 
of aviation. He is a conservative oper- 
ator of an airline, and the last thing he 
wants is the Board telling him how to 
run his business. We have no objec- 
tion, though, to him telling us how to 
run ours because that's part of the 

“I don't think for a minute even if 
we had the money— and we don’t— that 
we would let United Air Lines or any- 
one else spend our money. It’s an in- 
triguing idea, but not realistic." 

Bova conceded that the subject of 
airline marketing would yield to no sim- 
ple answers, that it is even difficult to 
know precisely what has been done 
since many reports in this area are held 
in confidential company files. 

“Talking about airline marketing 
plans and objectives,” he said, “is some- 
thing like trying to identify a strand 
of spaghetti in an Italian restaurant. 
Where do you start?” 

Boyd emphasized the interdepend- 
ence of fare reductions, airline earnings 
and the reduction of costs and excess 
capacity through mergers, noting that: 

• Fares cannot be cut as long as airline 
earnings are weak. 

• Poor earnings mean poor market per- 
formance by airline stocks and resultant 
difficulty in attracting equity capital. 

• Mergers, though no panacea, are one 
possible solution to immediate airline 
financial problems, if private investment 
cannot supply capital. 

• Increased eamings in the foreseeable 
future that would make fare reductions 
possible— if they are possible at all— are 
most likely to result from favorable 
exchanges of routes among airlines and 
consolidation of facilities, equipment 
and personnel— whether by merger or 

Mergers are unlikely to alter today’s 
air route pattern, he said. In some areas 
or in the long run they may bring bet- 
ter service or lower fares. But between 
pairs of large cities, mergers cannot be 
expected to bring increased service, 
since too much capacity already is be- 
ing offered, and may well mean less 
service unless the number of passengers 

Asked about specific mergers, Boyd 
noted the presence of both C. R. 
Smith, president of American Airlines, 
and Malcolm A. MacIntyre, president 
of Eastern Air Lines. "But," he said, 


“I'm in no position to perform the mar- 

Referring to the United-Capital 
merger a year ago, he said that United 
suffered a rather severe case of indiges- 
tion as a result, though the problem 
now appears to be straightening out. 

“From the Board’s point of view,” he 
said, “It’s been very successful. Among 
other reasons, it has meant the mainte- 
nance of service on Capital routes and 
the substitution of better equipment on 

Boyd said the real revision of basic 
route patterns will come with the ad- 
vent of the supersonic transport. He es- 
timated the U. S. would have such an 
airplane by 1972 or 1973. but that this 
country would be third in the field, 
probably following Russia and an Eng- 
lish-French combination. 

“The concept of our government,” 
he said, “is that there must be some 
hope of such a transport operating 
economically. The Russians historically 
have been first with the worst. I hope 
they continue this program.” 

Eastern Air- Shuttle 
Profit Rise Continues 

Eastern Air Lines last week said that 
its Washington-New York-Boston Air- 
Shuttle operation earned a net profit of 
5700,000 in the first quarter of 1962 
and profit for its first 12 months of 
operation totaled $564,000. 

The carrier said the Air-Shuttle yield 
per passenger mile was 6.34 cents in 
the first quarter of 1962, compared 
with the system yield per passenger 
mile of 6.1 cents. Load factors are 
“constantly above 50%,” the airline re- 
ported (AW Apr. 9, p. 39), and aver- 
aged 53% in the first quarter compared 
with a system average of 53%. 

The 95-passenger Lockheed 1049G 
Constellations used on the Air-Shuttle 
are fully depreciated and any deprecia- 
tion assigned to the shuttle service rep- 
resents such modifications as weather 
radar and distance measuring equip- 
ment, the airline said. Basic airframes 
of the DC-7Bs used nonstop between 
Boston and Washington are not fully 
depreciated, the company added. 

Eastern reported that elimination of 
such expense items as reservations pro- 
cedures, ticketing of passengers and in- 
flight food and beverage services en- 
abled the carrier to attain a favorable 
ratio of the number of passengers to 
employes. It added that during the 
first three months of the year, the Air- 
Shuttle handled 60% of the airline pas- 
senger traffic moving in the Washing- 
ton-New York-Boston market. 
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INTERCHANGEABLE 
ELEMENTS FOR JET FUEL 
AND AVGAS FILTERS 



Removes solid particles of scale, sedi- 
ment, and other foreign matter. 


from fuel by coalescing them into drop- 
lets which fall to the bottom of the filter 
for drain out. 


Improves on the action of the coalesc- 
ing element to ensure the removal of all 
water from the fuel. 


TWO BIG ADVANTAGES OVER CONVENTIONAL BULK FILTER ELEMENTS 


1. Better sealing at the ends. Deeper end caps permit 
use of more adhesive to achieve a stronger bond, to meet 
“Bubble Test” requirements. Less danger of the ele- 
ment leaking unfiltered fuel into the discharge line. 

2. Interchangeability permits use with most popular bulk 
filter housings. Lets you upgrade filter performance 
simply by changing the element. 

ORDER NOW for improved filtration, easier maintenance. 
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New Purolator one-piece design elements are available 
in all types and sizes to fit the most commonly 'used 
bulk filters. For deliveries and prices, write Purolator 
Products, Inc., Rahway, N. J. Ask for Bulletin #1C 211. 

Filtration For Every Known Fluid. 
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Investigation 

Washington— Federal Aviation Agen- 
cy's plan to consolidate air traffic con- 
trol centers in Texas and Louisiana has 
been attacked as an "uneconomical, 
unnecessary and harmful maneuver by 
Rep. Henry Gonzalez (D.-Tex.), who is 
seeking a General Accounting Office 
investigation. 

Gonzalez’ charges, as well as others 
leveled at FAA contracting procedures 
in recent months, will be examined by 
the Senate when it passes on the agen- 
cy's Fiscal 1963 budget this summer. 
Earlier, the Senate indicated it would 
demand thorough technical justification 
before endorsing the agency’s next 
major research and development effort 
(AW Mar. 19, p. 40), which is to fol- 
low recommendations of the Project 
Beacon report on air traffic control. 

Immediately at issue is the wisdom 
and legality of FAA's reallocating al- 
most $8-million worth of unappropri- 
ated Fiscal 1963 funds to build a new 
Air Route Traffic Control Center 
(ARTCC) in Houston. Concurrently, 
the agency would close down existing 
centers in San Antonio and New Or- 
leans for reasons of "operational safety 
and economy." 

Neither move was mentioned when 
FAA officials testified before the House 
Independent Offices Subcommittee on 
the agency’s Fiscal 1963 budget. 

San Antonio lies within Gonzalez's 
constituency. Houston, site of the new 
center, is the home district of Rep. 
Albert Thomas (D.-Tex.) who is also 
chairman of the independent offices 
subcommittee. However, according to 
Gonzalez, FAA’s ARTCC reorganiza- 
tion involves far more than the obvious 
— "a simple contest between two con- 
gressional constituencies." 

The $7,734,200 FAA would divert 
once was cannarked for 27 Terminal 
VORs— very high frequency navigation 
stations built on airport land-97 sin- 
gle-channel VHF transmitters in agency 
Flight Service Stations and other ATC 
improvements, Gonzalez charged. His 
remarks were included in a 13-page 
statement heard by Thomas’ subcom- 
mittee last week. 

FAA's first explanation of how it 
would save S700.000 annually by the 
consolidation “was not adequate,” Gon- 
zalez said. How, he asked, could such 
a saving be realized after FAA had just 
finished a S2-million building for a new 
center in New Orleans, after it had 
paid $810,000 in rent for unused fa- 
cilities. after it had built another new 
center in Houston and paid moving ex- 
penses for 545 families? 

Gonzalez then lodged an objection 
to the move in the form of a letter to 
FAA Administrator N. E. Halabv. 
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of ATC Center Shift Sought 


Halabv replied that the consolidation 
had been “irretrievably initiated,” Gon- 
zalez said, and the center would be 
closed on Sept. 1. 1964. In this ex- 
change, Gonzalez said, Halabv dropped 
his estimate of the annual saving to be 
realized bv the move from $700,000 to 
$400,000.' 

But Gonzalez disputed even this esti- 
mate, for, he said, it was based on the 
installation of a single ATC computer 
of an unknown type at Houston as 
opposed to two at New Orleans and 
San Antonio. "Take out the $5,154.- 
000 saving on the cost of one com- 
puter . . . and the figures on savings 
collapse," he said. 

Gonzalez accused the agency of 
"past mismanagement” in attempting 


to develop a specialized tvpc of com- 
puter for use in a semi-automatic ATC 
system, and said FAA had already spent 
more than S50 million in this area 
(AW’ May 14. p. 38). A workable model 
has not yet been perfected, Gonzalez 

Without “definite assurance” that a 
computer would be programed at Hous- 
ton by 1970, Gonzalez said, "no one 
here or in the agency can show savings 
in the Houston move in the next 16 

Questions based on these allegations 
were forwarded to the comptroller gen- 
eral by Gonzalez. Before the subcom- 
mittee agreed to FAA’s request, it 
should await GAO’s report, Gonzalez 


Houston Plans ‘Supersonic’ Airport 


By Erwin J. Bulban 

Houston, Tex.— Start on construction 
of a new intercontinental airport, de- 
signed to handle supersonic transports, 
has been made by Houston city offi- 
cials with approval of plans and specifi- 
cations for an initial runway. Bids are 
being sought with a return date of June 

Houston’s intercontinental airport, 
which will supplant current Houston 
International Airport in the mid-1960s, 
embraces a program which is expected 
to cost more than $100 million by 1970 
and marks a determination by that city 
to establish itself as the dominant air 
traffic center in the southwest region 
in both domestic and international op- 
erations. 

Intercontinental airport will be lo- 
cated on a 6,000-acre site 1 5 mi. north 
of downtown Houston and approxi- 
mately 30 mi. from the present Inter- 
national Airport. A major consideration 
in its location has been to provide the 
new facility with clear air space in order 
to ease air traffic management problems. 
A problem in the current airport is the 
fact that there are about 13 privately 
operated airports and a military air base 
within a 25-mi. radius, with the mili- 
tary base only five miles from the field. 
This necessitates coordination of land- 
ings and takeoffs from both airports. 
Approximately 650 landings and take- 
offs currently arc recorded daily at 
Houston International and the field is 
served by 10 airlines. Among these, 
KLM and Air France provide direct 
service to Europe and beginning July 
1. Braniff and Pan American will pro- 
vide through-plane service to London 
and Frankfurt via Dallas and Chicago. 
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Initial construction embraces a sec- 
ondary runway of 8,000 ft. which prob- 
ably will be completed in two years. 
The city is asking bids on concrete 
thicknesses of 12 in. and 14 in., al- 
though FAA criteria for this class field 
considers thickness of 10 in. and 12 in. 
The major runway system of the airport 
will embrace two additional parallel 
1 2,000-ft. runways, each having parallel 
dual taxiways with high-speed turnoffs, 
capable of handling wheel speed of 60 
mph. Plan is to have no intersecting 
runway's or taxiways. Primary runways 
will be staggered, so that tlic landing 
runway is positioned farther north than 
the takeoff runway. This layout, with 
the terminal building between the pri- 
mary runways, will place departing air- 
craft in takeoff position with minimum 
taxiing. On landing, the transports will 
have to taxi a minimum distance after 
braking to reach the terminal. 

The city currently is writing specifi- 
cations for the initial primary runway, 
which will be built to 9,400-ft. length 
with provision for extension to 12,000 
ft. later. Construction on this runway 
is expected to start in mid-1963. Ramp 
area around the terminal building is 
programed for construction in mid- 
1964 and the city expects that it will 
begin operations at the new intercon- 
tinental airport in late 1965 or early 
1966. Construction through this period 
is estimated at $55 million— including 
$15 million in federal funds. 

Gate positions, radiating from the 
circular terminal buildings, will handle 
40 aircraft mitiallv with an ultimate 
capacity of more than 90 planes. Gates 
arc planned so maximum distance from 
the terminal center to the most distant 
gate position will be 1.000 ft. 
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Sinclair Aturbo-s oils 



SPACE-AGE OILS DEVELOPED FROM SINCLAIR RESEARCH 


■ Used in commercial jet-liners for reliability 

■ Used in military jets and missiles for reliability 

■ Used in space exploration rockets for reliability 


There is no better proof of reliability— YOU CAN RELY ON TURBO-S OILS 


Sinclair aircraft oils 



SINCLAIR REFINING COMPANY • 600 FIFTH AVENUE • NEW YORK 20, N. Y. 


Airlines Weigh Value of Radiotelephones 


By Ward Wright 


Washington— Widespread trunkline 
acceptance of Bell System's air-ground 
radiotelephone network for passengers 
may await a considerable increase in 
available communications channels and 
a brightening of the airline financial 

With few exceptions, trunklines com- 
munications men, who have been watch- 
ing the progress of Bell’s air-ground 
radiotelephone svstem from its begin- 
ning (AW Jan. 27, 1958, p. 90). have 
indicated they will take a hard look at 
the sales value of the system before com- 
mitting their airlines to any equipment 
programs. Only American Airlines has 
scheduled an early test of the system. 

Bell's air-ground radiotelephone net- 
work, when completed in 1965, will con- 
sist of 72 ground stations throughout 
the U. S. that will allow a passenger fly- 
ing anywhere in the country to make 
and rereive calls from almost anywhere 
in the world. Calls could even be made 
to passengers flying in other properly 
equipped aircraft. 

The trunklines' cool attitude toward 
the system stems mainly from un- 
answered questions concerning the ade- 
quacy of present and proposed air- 
ground radiotelephone service, its sales 
value and its cost. 

Experience Limited 

During the experimental phase begin- 
ning in 1957. only three airlincs-North- 
west, Capital and United-participated 
in the tests. Of these three airlines, only 
two arc now operating, and only one of 
these had any actual passenger experi- 
ence with the air-ground system. 

Northwest had air-ground passenger 
radiotelephones installed in four of its 
Boeing 377 Stratocruisers which were 
later removed before the aircraft were 
sold. United's only radiotelephone was 
installed in President W. A. Patterson’s 
personal aircraft. At present, no air- 
ground radiotelephones arc in service 

The main question trunkline com- 
munications officials have about the sys- 
tem is how much real sendee passengers 
will get from the six channels Bell and 
Federal Communications Commission 
are currently proposing for air-ground 
radiotelephone use. 

All airline communications officers 
questioned by Aviation Week con- 
ceded that there could be situations in 
which the air-ground radiotelephone 
would be of inestimable value to passen- 
gers. However, most noted that when 
these situations arise the limited num- 
ber of channels available would almost 
nullify the system’s utility. 


For example, they say, when an air- 
craft loaded with passengers is unable 
to land at its destination due to weather 
or operational difficulties and is di- 
verted to another airport, it would be 
most useful for passengers to be able 
to notify homes and offices of the 
change. However, under proposed chan- 
nel availability, cities such as New York, 
Chicago and Washington initially will 
have onlv one channel each— enough for 
one call at a time. 

More Stations 

Aircraft operating at altitudes of 20.- 
000 ft. and higher may be able to use 
as many as four ground stations. Bell 
engineers believe. But even this added 
capacity would be quickly absorbed if 
more than one transport had to be 

Such situations might be eased bv 
having stewardesses make lists of names 
and messages and calling them in to 
airline ground personnel, who could 
relay them with unlimited telephone 
facilities. 

Another possible solution is channel 
splitting. The present proposal before 
FCC calls for six pairs of channels 
with 50 kc. spacing. Each channel 
would be composed of a pair of fre- 

S iencics. one for the ground station and 
e other for the airborne unit. 
Channel splitting would give 12 chan- 
nels with 25 kc. channel spacing. FCC 
offers this plan as a possible solution 
should additional radio spectrum not 
be made available for air-ground radio- 
telephone use. Ultimately, public de- 
mand will determine whether more 
spectrum is set aside for such use. 
Channel Scarcity Cited 
Airline communications men feel 12- 
channel equipment with 25 kc. spacing 
is beyond the state of the art for prac- 
tical airline use at this time. A spokes- 
man for Aeronautical Radio Inc. 
(Arinc), an airline-owned organization 
which operates their ground radio facili- 
ties and is coordinating informal talks 
between Bell and the airlines on the air- 
ground radiotelephone, said he felt “40 


Anti-Collision Conference 

Washington— Federal Aviation Agency 
has scheduled an industry conference 
here July 12-13 for discussion on the po- 
tentialities of airborne collision preven- 
tion devices in air traffic management. 
The conference, to be held at the May- 
flower Hotel, will be open to representa- 
tives of industry and to airspace users. 

pcrimcntal systems and techniques will 


to 60 channels would be needed to do 
a good job.” 

Another factor being weighed by air- 
line sales and communications personnel 
is the radiotelephone’s value as a sales 
tool. 

There are two schools of thought 
on this. One holds that air-ground tele- 
phone is a valuable passenger service 
that will build good public relations. 
The other maintains that due to the 
limited number of channels, the frus- 
tration from being unable to place calls 
may have the opposite effect. 

A communications official for Na- 
tional Airlines expressed optimism for 
the air-ground system. He felt the trav- 
eling public will want it and indicated 
National may adopt it when Bell's 
ground facilities are expanded to encom- 
pass a greater part of National’s route 
structure. United Air Lines also ex- 
pressed cautious interest in the system. 

A communications official for North- 
west. the only existing airline having 
passenger experience with the radiotele- 
phone. said that when the first instru- 
ments were installed in 1957. initial pas- 
senger use was heavy. 

In time, after the novelty wore off, 
radiotelephone use settled down to a 
small number of business people. If this 
is to be the pattern of future operations, 
he said, he doubted whether the instal- 
lation would justify the expense. He 
said he would not try to sell Northwest 
management on anv air-ground radio- 
telephone equipment at this time. 
Shuttle Application 

An Eastern Air Lines communica- 
tions executive said his airline was evalu- 
ating the system from a “look-see” 
standpoint. Personally, he said, he felt it 
was "highly questionable whether six 
channels would do the job.” An Eastern 
sales official said the airline was evaluat- 
ing the radiotelephone from the angle 
of its usefulness in air shuttle operations, 
though for other operations he felt it 
“wouldn't bring in a dime.” 

A communications chief for a trunk- 
line operating in the Northeast U. S. 
described the system as a "gizmo” as far 
as trunkline use is concerned, but ad- 
mitted the service was valuable for busi- 
ness aircraft. He felt the radiotelephone 
system should await further develop- 
ment of communications satellites, 
which could provide sufficient channels, 
rather than employ Bell’s present 
ground station concept. 

A third question in the minds of air- 
line communications officials is cost. At 
least three trunkline communications 
officers felt that with the airline finan- 
cial picture what it is today, this is a 
poor time to begin planning equipment 
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Collins communications careers point 

Every American voice from space — from the X-15 and Mercury — has been 
nications. Now, with the accent on reliability, Collins is readying extensive 
most ambitious U.S. space effort, NASA's Apollo manned lunar spacecraft, 
leadership in space communications, Collins requires specialists in HF, 
tal communications, spacecraft antennas, TV, radar, modulation tech- 
information theory, and ground systems. If interested in this challenge, 

Rapids, Iowa; Mr. C. P. Nelson, Dallas, Texas; Mr. E. Montano, 


carried by Collins commu- 
systems for the next and 
□ To further extend this 
VHF, UHF equipment, digi- 
niques, tracking and ranging, 
write Mr. L. R. Nuss, Cedar 
Newport Beach, California. 


purchases for a system with such little 
proven benefit. 

The only currently manufactured ra- 
diotelephone for airline use is General 
Motors' Dclco Radio unit which is ex- 
pected to sell in the neighborhood of 
S3, 500 when it is marketed. Develop- 
ment of the unit was recently trans- 
ferred from GM's AC Spark Plug Divi- 
sion. Installation costs for the 23 by 
5 by 9 in.. 30.7 lb. unit arc not known 
at present. A Trans World Airlines 
communications officer said he thought 
S7.000-SS.000 was a realistic total price 
for equipment and installation. He 
added that TWA had no "firm plans” 
for installations now. Northwest said it 
cost about SI. 000 to install the units in 
its Stratocruiscrs. 

Under the present Bell proposal, the 
airlines would have to buy. install and 
maintain their own equipment. 

An American Airlines communica- 
tions officer said he believed the air- 
lines would ultimately have to share in 
the revenue from the calls to offset the 

Bell's proposal now before the FCC 
for rule making calls for six pairs of FM 
channels in the 450-me. mobile band. 

In addition to six frequencies, a 
common signaling channel on a fre- 
quency of 454.99 me. with a ±5 kc. 
deviation would be provided. This 
channel would allow air and ground 
stations to notify each other electroni- 
cally when calls were coming in. 

Ground stations will be placed about 
200 mi. apart. Transmission areas of 
adjacent ground stations will have some 
overlap and will be assigned different 
channels to prevent aircraft (lying in 
nearby zones from mixing signals. The 
nearest co-channcl stations would have 
500 mi. spacing. The system gives its 
maximum range to aircraft living above 
5.000 ft. 

Each ground station would transmit 
a “dial tone” on its own channel. A 
passenger wishing to make a call would 
select channels until he found one with 
the clearest dial tone, indicating he 
had found the correct channel of the 
nearest ground Station. The ground 
station would then be alerted over the 
common signaling channel and the 
call placed. Airborne calls would be 
collect or billed by credit card. 

In a ground-to-air call, the caller 
would have to give the operator some 
guidance such as airline name, flight 
number, approximate location of the 
aircraft, destination and times of de- 
parture and arrival. Once the aircraft's 
approximate location had been deter- 
mined the operator would route the 
call to the ground station nearest the 
aircraft. 

The operator would then signal the 
aircraft over the common signaling 
channel bv dialing the aircraft’s identi- 
fication number, followed by an addi- 



Douglas Tests Mach 3 Transport Model 

Douglas Aircraft Co. engineers prepare a 1 /60-scale model of a Mach 3 (2.000 mph.) jet 
transport for one of a series of wind tunnel tests at the company’s Acrophvsics Laboratory. 
Douglas recently received seven contracts from the Federal Aviation Agencv to study mate- 
rials. aerodynamic and stnictural phases of supersonic transport design (AW Mav 28, p. 28). 
Under the contracts. Douglas is teamed with McDonnell Aircraft Corp. The work is part 
of FAA's studies to determine whether the U. S. should subsid / d cl p cld civil 
supersonic transport. Douglas and McDonnell will contribute S890.000 each in the cost- 
sharing arrangement with FAA, which is funding the contracts for $956,000. 


tional digit identifying the ground sta- 
tion talking channel. The proper 
talking channel would then be selected 
or indicated for the passenger who then 
may take the call. 

A passenger receiving a fading signal 
as his aircraft leaves the range of the 
ground station would jiggle the hook 
to signal the operator. The operator 
would then reroute the call overland 
to the adjacent ground station. The 
passenger would then be instructed to 
the new channel. 

Although still in the developmental 
stage, the Bell air-ground system has 
presently operating five stations posi- 
tioned strategically among the most 
heavily-traveled air routes in the north- 
eastern U.S. Early last month FCC 


authorized five new developmental sta- 
tions to be located near Elmira. N. Y., 
Bccklev. W. Va.. Dayton. Ohio. Vin- 
cennes. Ind., and Boston. 

After June 30. Bell's six-channel sys- 
tem will be ready for operation as pro- 
posed. barring any last minute changes 
by FCC. The new stations, coupled 
with the fire now operating, will give 
Bell complete coverage of the quadrant 
of the country north of Virginia and 
east of the Mississippi. 

After this expansion phase. Bell savs 
the next step is to extend coverage to a 
strip between San Diego and San Fran- 
cisco. From there. Bell says it will ex- 
pand its ground station facilities into 
the Southeast to link Florida and north- 
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Which linkpin would you choose? 


Each of these look-alike linkpins was sold as a 
replacement part for Pratt & Whitney Aircraft's 
famed R-2800 Engine. 

The linkpin on the left is a “bargain price” engine 
part. The linkpin on the right is a Pratt & Whitney 
Aircraft original equipment part. Although the 
bargain linkpin resembles the genuine part, it is 
made of metal that is too soft for this application. 
Cracks which begin in minute defects beneath its 
plated surface could result in failure, causing major 
engine damage. 

The genuine Pratt & Whitney Aircraft part is 
carefully engineered to endure flex loads as severe 
as 15 tons 20 times every second. Material used in 


the genuine linkpin meets specifications precisely. 
So do all of the more than 50 operations required 
in its production. These processes provide the long- 
term reliability which is the key to genuine economy 
in piston engine parts. 

You ensure this reliability 
when you specify Pratt & 

Whitney Aircraft original 
equipment parts. They are 
quickly available direct from 
Pratt & Whitney Aircraft or 
from its authorized distrib- 
utors in the United States 
and Canada. 



Pratt & Whitney Aircraft 
Canadian Pratt & Whitney Aircraft Co., Ltd. 


SHORTLINES 


► Boeing Co.’s jet aircraft in scheduled 
service har e carried 25.5 million passen- 
gers and flown more than 600 million 
miles. The company says it has deliv- 
ered 290 commercial jet aircraft, now 
operating with 26 airlines. 

► Delta Air Lines has asked for tempo- 
rary authority to serve Huntsville, Ala. 
on its southern transcontinental route 
to Los Angeles via Dallas-Ft. Worth, 
pending Civil Aeronautics Board action 
on its request for permanent authority. 
Delta said the stop would link Marshall 
Space Flight Center in Huntsville with 
other missile test and launching facili- 
ties in Texas and the West Coast. 

► Eastern Air Lines has opened a 300- 
car parking lot at Logan International 
Airport in Boston with a free bus shut- 
tle linking the lot with the Eastern 
terminal. Parking lot prices will be 
equal to those of other airport parking 
facilities. 

► Flying Tiger Lines freight traffic for 
May in the New York-Newark, Los 
Angeles and San Francisco markets rose 
37% over the April total. The carrier 
attributes the increase to introduction 
of Canadait CL-44 air freighters in 
these areas last month. 

► Icelandic Airlines this month took 
over ramp services, dispatching, and 
maintenance at Iceland's Kcflavik Air- 
port. The services were formerly per- 
formed by the Icelandic government. 

► International Flight Information 
Manual listing entry, passport, visa and 
public health requirements, airports of 
entry, and regulations and restrictions 
for 1 30 foreign countries and islands is 
available from the Superintendent of 
Documents, Government Printing Of- 
fice. Wash. 25, D. C. for SI. 

► KLM Royal Dutch Airlines will be- 
gin service on July 9 between Amster- 
dam and Dubrovik, Yugoslavia, a tour- 
isl center on the Adriatic Sea. Flights 
using Convair 340 equipment will leave 
Amsterdam every other Monday and 
travel via Munich to Dubrovik. 

► Pan American World Airways has be- 
gun jet service between Miami and St. 
Croix, Virgin Islands with two round 
trips weekly. Flight is under 3 hr., with 
a 45-min. stop in San Juan. 

► West Coast Airlines flew 33,863 pas- 
sengers in May, 1962-10.3% more 
than May, 1961. During the same 
month, revenue passenger miles in- 
creased 10.9% over May, 1961. 


AIRLINE OBSERVER 

► New four-engine Soviet transport with two powerplants mounted in single 
pods on cither side of rear fuselage (AW Mar. 19. p. 42) is under develop- 
ment by Ilyushin design group. Planned designation is 11-62. It is expected 
to be operational by 1964 or 1965. 

► Despite a disappointing volume of Memorial Day travel, domestic trunk- 
line traffic climbed 11.7% during May and local service revenue passenger 
miles rose 17.3% over the same period last year. Tninkline load factor, 
however, dropped to 51.3%. First-class revenue passenger miles fell 10% 
in May, while coach traffic climbed 30.2%. Available scat miles for the 
tmnk carriers in both categories climbed 19%, while local service available 
seat miles rose 14.9%. Local service load factor for the period was 41.7%. 

► Northwest Airlines has purchased three Boeing 707-3 20B transports 
powered by Pratt & Whitney JT3D-3 turbofan engines for delivery in June 
and July, 1963. At the same time, the carrier ordered two additional Boeing 
720B turbofan medium-range transports to bring its fleet of this model to 
11. Purchase will be financed through modification of prior credit agree- 
ments and from such company cash resources as depreciation reserves. 

► Egypt’s United Arab Airlines owes substantial sums for interline travel 
to other airlines serving Egypt. Problem is regarded as political rather than 
economic because the Egyptian government will not permit the airline to 
join International Air Trans|>ort Assn, clearing house, which handles inter- 
line payments. At least one airline, British Overseas Airways, is planning to 
terminate interline arrangements with the Egyptian carrier. 

► Department of Commerce survey of Central and Caribbean areas finds 
market potential for used and new aircraft in these sections is limited, 
although the U.S. will continue to be the principal supplier for any air- 
craft sold. Of all countries in these areas. Mexico offers best market 
potential, but the survey warns that future exports will face increasing 
competition from the small but growing Mexican aircraft industry. 

► United Air Lines has authorized use of such portable electronic equipment 
as standard radios, recorders and dictating machines by passengers in flight. 
Operation of FM radio receivers is still banned and pilots inav request 
passengers to refrain from using other electronic equipment when instru- 
ment flying conditions prevail. 

► Aeroflot has added an innovation to its Mi-4 helicopter shuttle service 
between downtown Moscow and Vnukovo and Sheremetyevo airports. Flight 
steward now serves as the conductor, collecting 1 ruble 50 kopeks-about 
S1.66-from each passenger. Regular airport-city' helicopter schedules were 
suspended during the winter. 

► Continental Air Lines will inaugurate free limousine service to passengers 
connecting with Continental from other carriers at Chicago’s O’Hare Field 
and Los AngcleS International Airport. The long distance between airline 
locations at the Chicago airport is emphasized by the fact that travel time 
between flights will be cut to 10 min. by use of the limousine service. 

► Eastern Air Lines has closed 16 city ticket offices throughout its system 
at locations where operating costs were unreasonably higher than gross 
ticket sales. 

► Pakistan International Airlines, which entered the transatlantic market a 
year ago, is planning its next route expansion eastward to Tokyo and Bang- 
kok. The extension probably will not be introduced for a year or two, but 
bilateral agreements already have been negotiated. Meanwhile, the airline is 
studying the Boeing 727 and the BAC 111 as a replacement for Viscounts 
now in domestic service. The 727 is favored over the de Havilland Trident 
but there still is some question as to whether the Boeing plane may be too 
large for the carrier's requirements. 

► Association of Local Transport Airlines has named its group to meet with 
a Civil Aeronautics Board committee to work out a plan to reduce subsidy. 
No date for the meeting has been set. 
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If you'd care to count, you'd find over 153 instrumen- 
tation tapes at Ampex. The result: Ampex can offer 
you a tape for every application. Not just an 
ordinary tape, but one that insures precise per- 
formance— every time. Then, it's only natural 
the finest instrumentation tape comes from 
Ampex: the company that makes the largest 
line of instrumentation recorders, the company 
that pioneered magnetic recording. Each reel 


of tape is based upon this advanced magnetic tech- 
nology. And it's backed by an extensive application 
engineering program to give you assistance 
whenever needed. Ampex instrumentation tape 
is available almost anywhere. For details write 
the only company providingtape and recorders 
for every application : Ampex Corporation, 934 
Charter St., Redwood City, California. Sales 
and service engineers throughout the world. 
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Star -Field Tracker Gives Attitude Data 


substitute electro-optical ingenuity for 
sucb complexity in its design. The 
matching of the viewed star field with 
the desired star field is performed opti- 
cally in such a manner that a single 
photo-multiplier tube senes as the de- 
tector and correlator, and no computri 

Theoretical analysis, tentatively con- 
finned by tests to' date, indicates that 
the dev ice will be able to detect vehicle 
attitude changes as small as 30 sec. of 
arc in all three axes. 

Star-field tracker consists of an ob- 
jective lens which focuses the parallel 
light rays from each star to a point at 
the focal plane of the lens, beyond 
which the light rays begin to diverge. 
(See sketch.) Beyond the focal plane is 
located the reference map of the de- 
sired portion of the celestial sphere 
which contains small circular holes pre- 
cisely located to correspond to the po- 

Holes in the reference map are inten- 
tionally made smaller than the diverg- 
ing beam from each star to provide an 
indication of tilt misalignment of the 

device with respect to the star field. 

If the star tracker is properly ori- 
ented with respect to the celestial field, 
the light rays from each star will pass 
through the corresponding hole in the 
reference map, and then will Ire focused 
by a second lens to converge on the 
''correlation plane" at which the photo- 
detector is located. 

When the tracker is precisely ori- 
ented. the light rays from all of the 

spot on the photodctcctor. If the 
tracker is tilted slightly, indicating a 
deviation of space vehicle attitude, de- 
correlation occurs and the spot on the 
photo detector will be translated and 
slightly elongated in the direction of 
translation. This provides an error sig- 
nal that gives both the magnitude and 
direction of the tracker/e chicle tilt 
with respect to the reference celestial 
field. 

If the vehicle should rotate about its 
yaw axis, rotating the celestial field 
with respect to the reference map, the 
superimposed star image spot on the 
photodctcctor will increase in size and 
decrease in intensity. This provides an 
error signal which indicates the magni- 
tude of spaa' vehicle/tracker rotation, 
but does not indicate the direction of 
rotation. 

To resolve this ambiguity, the engi- 
neering model uses a reference map 
which contains two complete sets of 
holes representing the celestial star 


By Philip J. Klass 

Ithaca, N. Y.-Non-inertial attitude 
reference for space vehicles, called a 
star-field tracker, which eliminates the 
need for gyros and stabilized platforms, 
is undergoing tests here at General 
Electric's Advanced Electronics Center. 

Experimental model weighs 25 lb„ 
but a production design version which 
substitutes a static chopper for the 
present mechanical rotating one is ex- 
pected to weigh less than 10 lb., ac- 
cording to Lawrence Snowman, project 

fjew device, like a conventional single 
star tracker, can be used to establish 
a precise direction in space. But because 
it makes use of a multiple star field 
for reference, it also provides data on 
the vehicle’s roll, pitch and yaw axis 
attitude with respect to the vector. 

Unlike a single star tracker which 
must be aimed close to the star it is 
to track to prevent locking onto the 


wrong star, the new star-field tracker 
is expected to be able to orient itself 
by comparing the configuration and 
orientation of the star field it sees with 
a built-in map of a portion of the 
celestial sphere. 

Preliminary tests to date, using an 
artificial star field, have confirmed pre- 
dicted performance and the device will 
shortly be moved outside for tests using 
the natural star field. Snowman says. 

Concept of a star-field matching de- 
vice is not original with GE. The 
problem is more difficult than it appears 
at first examination. A star-field tracker 
must be able to recognize the desired 
field configuration regardless of its angu- 
lar orientation. 

The most frequently proposed design 
approach involves using a digital com- 
puter to perform the complex task of 
correlation with a prestored map of the 
celestial sphere, a large matrix of photo- 
detector elements, or both. 

General Electric has attempted to 
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field. One set of the holes is rotation- 
ally displaced with respect to the other 
to provide two separate correlation 
functions in which the difference be- 
tween the two outputs indicates both 
the magnitude and direction of rota- 
tional misalignment. 

The reference map in the engineer- 
ing model is a copper disk in which the 
celestial star-field apertures have been 
etched by a conventional photo proc- 
ess. During the initial star field acquisi- 
tion mode, the reference map is ro- 
tated by a small servo motor in the 
tracker until it is oriented properly 
with respect to the celestial star field, 
as indicated by correlation of the spot 
on the photodetector. 

Engineering model uses a Cannon 
f/1.2 35 mm. camera lens with a 2-in. 
focal length and a 46-deg. field of view 
for the objective lens. The field lens 
is an f/0.39 stacked frcsnel unit with 
a 1.4 in. focal length. Resolution re- 
quirements are not critical for the lat- 
ter because the correlation function 
takes place at the reference map and 
the field lens need only sene as a light 
collector. Snowman says.- 

The device uses a rotating FM type 
chopper with a split reticle and an 
Ascop 541-A end-on photomultiplier 
tube with an S-ll surface for the de- 
tector. For use in a space vehicle, the 
GE device initially must be pointed to 
within approximately 10 deg. of the 
center of the celestial star field to which 
it is to align itself and the vehicle for 
the correlation technique to perform 
properly. 

Assuming that the vehicle is travel- 
ing in the ecliptic plane, this does not 
appear to be a difficult requirement to 
meet. One possible acquisition arrange- 
ment which GE has considered is to 
use a simple shadow-box sun tracker 
which could align the vehicle to the 
sun so that axis of a gimbal mounting 
the star-field hacker would be aimed at 
the sun. The star-field tracker would 
then scan by rotating about this axis. 

In one revolution of the star-field 
tracker about its gimbal axis, it would 
look at two known star fields, the one 
facing the ecliptic plane from above 
and the other facing it from below. By 
choosing one of these for the reference 
map in the device, it should be able to 
initially acquire an attitude reference 
to within 10 deg. without use of iner- 
tial systems for pre-orientation. 

The correlation technique which GE 
uses minimizes the possibility of inter- 
ference from planets or nonstellar light 
sources with the field of view. Snowman 
says. Additionally, it provides increased 
sensitivity because the light from sev- 
eral stars’ is focused onto a single spot 
on the photodetector. Present esti- 
mates are that the star-field tracker can 
be used with shirs down to third or 
fourth magnitude. 



New Radar Device Sorts, Displays 
Weather Information by Altitude 


A new accessory for ground-based 
weather radars, which sorts out and dis- 
plays rainstorm activity at each of six 
different altitude layers on individual 
scopes, will soon be delivered to USAF's 
Rome Air Development Center for 
evaluation. 

The new constant-altitude plan-posi- 
tion indicator (Cappi) is designed for 
use with the widely deployed AN/ 
CPS-9 military weather radars and its 
Weather Bureau counterpart, the 
WSR-57- The equipment was designed 
and built, under RADC contract, by the 
Aerospace Division of Aeronca Manu- 
facturing Co., Baltimore. 

Existing weather radar scopes display 
rainfall at a wide range of altitudes dur- 
ing a single scan because of the angle 
which the radar beam makes with re- 
spect to the horizontal. Thus, the inner 
portion of the scope displays precipita- 
tion at a low altitude, while the outer 

E ortion of the scope shows rainfall at 
igh altitudes. 

A more convenient display for use by 
weather forecasters would be one in 
which all of the storms at one altitude 
layer were displayed on one scope, while 
those at another altitude were shown 
on another. This is the function that 
Aeronca's new Cappi perfonns, being 
able to display storms at any six different 
altitude layers selected bv the operator. 
The equipment corrects for earth curva- 
ture so that the altitude layers displayed 
arc, in effect, curved shells around the 
earth's surface. 

The six cathode ray tubes are photo- 
graphed onto a single' 3 5 nun. film strip 
which is developed automatically in one 


minute and then projected onto a 
ground-glass screen. The automatic film 
processor was developed by Chicago 
Aerial Industries under Aeronca sub- 
contract. 

To enable an operator to study the 
progress of a storm, the equipment per- 
mits recall and projection of any previ- 
ous film frame. Green and red filters 
are provided so that the current situa- 
tion can be displayed in one color while 
the earlier situation is superimposed in 
the second color. 

The equipment uses 5-in.-dia. cath- 
ode ray tubes whose display is magni- 
fied approximately 1.3 times when pro- 
jected onto the screen. The projected 
display is bright enough to permit view- 
ing in a room with an ambient light il- 
lumination level of 50 foot-candles. 


Principle of Operation 

The Cappi equipment controls the 
elevation angle of the weather radar 
automatically so that its pencil-shaped 
beam sweeps out 20 deg. of vertical cov- 
erage during a series of 18 rotations in 
azimuth. After the 18th rotation, the 
antenna is automatically depressed to 
zero degrees elevation angle and the 
process is repeated. 

At any particular elevation angle, the 
signal echos from rainfall are separated 
according to the altitude layer at which 
they- occur, a function of their slant 
range and antenna deration angle, and 
displayed on the appropriate scope. 

At any instant in time, only a narrow 
band on each scope will be painted, but 
during the course of the complete 18 
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azimuth rotations, each at a different 
elevation angle, the time-exposed 35 
mm. film frame will obtain a full scope 
picture. 

The Acronca equipment uses a log- 
arithmic receiver with a dynamic range 
of 70 db., enabling it to determine echo 
intensity without manual readjustment 
of the gain control. 

The echo intensity is quantized into 
seven levels, one of which is the back- 
ground noise level. 

The other six can be selected in in- 
crements of 5 db. or 10 db. 

All seven levels are available for re- 
cording on tape or processing bv digital 
computer, but only four levels of storm 
intensity are presented on the scope dis- 
plays. The least intense display level 
is used for background noise, with the 
second, third and fourth levels presented 
at increasingly bright levels. If the core 
of a stonn produces an echo which ex- 
ceeds level four, it is inverted and 
shown as a black hole in the center of 
the intensely bright storm area. 

The equipment contains provision for 
equalizing the intensities of all six alti- 
tude scopes so that each gray level on 
all scopes has the same intensity. Range 
markers can be displayed on the scopes, 
if desired. 


The Acronca equipment is capable 
of producing a new situation display 
every minute, if the radar antenna scan 
rates permit this speed. 

When used with the AN Cl’S-9 ra- 
dar, a new display can be produced 

The Cappi display is mounted in a 
console-type cabinet which measures 
66 x 81' x 24 in. deep. The cabinet 
contains the rear-projection display, 
radar receiving and video processing 
equipment and the antenna program- 
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► Probing Laser Radiation Effects— In- 
teraction of radiation generated by op- 
tical masers with target material is to be 
investigated in an effort to develop 
models with which to analyze shocks in 
materials in a program sponsored by the 
Air Force's Special Weapons Center. 
In a companion program. AFSWC will 
explore one of the more difficult prob- 
lems in this field— the measurement of 
high-intensity radiation. The latter pro- 
gram, scheduled for 1 5 months dura- 
tion. will require a study of measure- 
ment methods, then the analysis of new 



Engineered 

Environment 


Birds that burrow? Yes, the puffins 
do. The puffin also "flies” under 
water— using his wings— as well as 
in the air. 

Does your new weapons system 
need to be self-adapting to extreme 
ranges of environment? American 
Air Filter has proven capability to 
supply and install complete environ- 
mental systems capable of over 
20 thousand hours mean time be- 
tween failures (MTBF). 

Our project experience includes 
Minuteman, Nike Zeus, Atlas and 
Pershing, pius two decades of pio- 
neering portable support equipment 
for USAF aircraft and cold weather 
bases. 

This American Air Filter capa- 
bility to perform under difficult de- 
sign criteria extends from research 
through prototype to full scale man- 
ufacturing. Inquire: Defense Prod- 
ucts Division, American Air Filter 
Co.. Inc., 310 Third Street. Rock 
Island, Illinois, Phone 788-9311. 
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SELTZER TABLETS. GLASS OF WATER. UNMIXED, YOU HAVE AN INERT SOLID, AN INERT LIQUID. MIX THEM, YOU HAVE IMMEDIATE 
REACTION. WHAT DOES THIS SIMPLE THERAPEUTIC SYSTEM HAVE IN COMMON WITH UTC ROCKET PROPULSION DEVELOPMENT? 
UNITED TECHNOLOGY CORPORATION IS WELL ALONG WITH A DEVELOPMENTAL HYBRID ROCKET MOTOR, IN WHICH A LIQUID 
OXIDIZER IS BROUGHT INTO CONTACT WITH SOLID FUEL. THE RESULT IS A WHOLLY NEW KIND OF PROPULSION SYSTEM, COM- 
BINING TRADITIONAL SOLID PROPELLANT RELIABILITY WITH THE HIGH PERFORMANCE FIGURES CHARACTERISTIC OF LIQUID 
ENGINES. UTC'S HYBRID OFFERS UNLIMITED START-AND-STOP CAPABILITY. AND HIGHER SPECIFIC IMPULSE THAN ANY OTHER 
NON-CRYOGENIC SYSTEM. APPLICATIONS: HUGE BOOSTERS, SOFT LUNAR LANDINGS, ORBITAL CHANGES 
SPACECRAFT, CONTROLLABLE BALLISTIC MISSILES. ANOTHER STATE-OF-THE-ART ROCKET DEVELOPMENT BY UTC.^^^^Si^ 


United Technology Corporation 

P. O. BOX 358. SUNNYVALE. CALIFORNIA 
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methods and development of devices 
for exploiting these methods. 

► Signed on the Dotted Line— Major 
contract awards to avionics manufac- 
turers announced recently include the 

• Pan American World Airways, SI mil- 
lion contract to provide facilities for 
development and testing of advanced 
surveillance systems at Army Electronic 
Proving Grounds, Fort Huachuca, Ariz. 

• Sperry Gyroscope Co., Great Neck, 
N.Y., supplemental contract for S7 
million for instrumentation of C-4 ships 
to he used on Atlantic Missile Range. 

• Collins Radio Co., Dallas, SI. 2 mil- 
lion contract for NIX-105 multiplex 
equipment to he used at 23 stations of 
a 92-station microwave system to be in- 
stalled in the Central Treaty Organiza- 
tion (CENTO) countries of Turkey. 
Iran and Pakistan. Company also 
reports a $2 million contract from Aero- 
nautical Radio, Inc., for C-S000 com- 
munication switching system to inter- 
connect Arinc communication center in 
New York with airline offices through- 
out the country. 

• Minncapolis-Honeywcll Aeronautical 
Division, $1 million second-source ini- 
tial contract to cover tooling and initial 
production of gyroscopes for North 

used in Minutcman 1CBM. 

• Raytheon Surface Radar and Naviga- 
tion Operation, North Dighton, Mass.. 
S5.6 follow-on contract for AN SPG- 51 
fire control radars for use with Tartar 
ship-to-air missile. Companv also has 
received S-t.4 million Navy Bureau of 
Ships contract for production of sonar 
transducers, to be performed by Ray- 
theon s Submarine Signal Operation. 
Portsmouth. R. I. 

• Controls for Radiation. Inc., Cam- 
bridge, Mass,, research contract from 
Rome Air Development Center to studv 
nature of hazardous X-radiation gener- 
ated by high-powered radar equipment. 

• Joint-venture association of Page 
Communications Engineers, a Northrop 
subsidiary. River Construction Corp., 
Ft. Worth, a subsidiary of Morrison- 
Kmidsen Co., and Curran & Co., Great 
Kails. Montana, will construct Minute- 
man missile communications network 
at Ellsworth AFB, S. D.. under S5.5 
million Air Force contract. 

• Transition Electronic Corp.. Wake- 
field. Mass., S750.000 award from 
North American's Autonetics Division 
for high reliability semiconductors for 
use in Minutcman guidance system. 
Also. SI .2 million subcontract for wired 
structural packages to Radio Corpora- 
tion of America's Data Svstems Divi- 
sion. Van Nuvs, Calif. 

• General Precision's Link Division, 
Binghamton. N.Y.. contract from Might 
Safety. Inc, for flight simulator for the 
Grumman Culfstrcam. 
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ALL FOUR IRIG FORMATS 
ON ONE COMPACT CHASSIS 
WITH EECO 811 
TIME CODE GENERATOR 




Specify small (7- x 19" x 17"), light (32 pounds) EECO 811 Time 
Code Generator as the heart of your instrumentation and be assured 
of accurate time correlation. Investigate EECO’s new reduced prices 
on various models of timing equipment. 

S Electronic Engineering Company of California 

If| 01 E. Chestnut Avenue. Santa Ana, California • Kimberly 7-5501. P. 0. Box 58 



Central laboratory 

FACTORY AT SURESNES 


FACTORY AT 
BILLANCOURT 

Repair shops 
Assembly line 


industrial group unique 

in Continental Europe : 


theSNECMA 


SNECMA is not only the home of the family 
of ATAR jet engines which have a production 
measured in thousands and of which the most 
recent example is the ATAR 9C of 6-000 kilogram 
thrust 4quiping the Mirage III and Mirage IV, it is 
also an unique industrial group adapted to the 
most advanced techniques. 

11.000 exceptionally experienced engineers, 
technicians and specialists make use of 5.500 
ultra modern machine tools spread amongst 
5 centers round Paris. 


Not counting the present production of ATAR 
engines at the KELLERMANN factory, the repair 
of Hercules and PRATT and WHITNEY engines 
at the BILLANCOURT factory and the metal 
foundery at GENNEVILLIERS, SNECMA is pre- 
paring a promising future through its research 
teams working at the laboratories of its Atomic 
Division, Technical Division and of ELECMA 
which groups all Electronic Divisions. 

With its past exceptional experience of turbo-jet 
production SNECMA will, through the dynamic 
quality of its research teams, bring in France and 
Europe an essential contribution to the conquest 
of space. 


METAL FOUNDERY 
AT GENNEVILLIERS 




SIZE 

CAPABILITY 


...IN PRECISION MECHANICAL SERVICES FOR THE AEROSPACE INDUSTRY 


When BIGGER mechanical components are 
required, where will they be produced? Probably 
at HITCO, one of the few plants where the 
mightiest of modern machinery has been assembled 
and coordinated especially to handle massive parts 
beyond the capabilities of most machine shops. Our 
specialty is solving tooling and mechanical fabrica- 
tion problems too big for your available facilities. 
Call or write HITCO’s Mechanical Division Sales 


Engineering Department. No obligation for 
consultation or proposals. Capabilities Brochure 
available upon request. 



HITCO. 


MECHANICAL DIVISION 

H. I. THOMPSON FIBER GLASS CO. 
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Core Removed From Aerojet s Motor Segment 
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From the Air Force QF-80 and QB-17 to the Army 124-E... 

SIX YEARS OF DEL MAR DRONE/TOW TARGET EXPERIENCE 

tes used al that time were the QF-80 and QB-17. ' ralmn8 A my missilc ba,tcru 

Mer?^'tr^c^ a still'^other W nw l concept —The 

radar-reflecting tow target. 

Since then, Dei Mar has gone on to lead in state-of-the-art 
developments of a vast variety of weapons training systems 
tailored to meet the specific needs of the various branches of the 
Armed Services ... and more than 100,000 Del Mar targets have 
been employed in military operations throughout the Free World. 
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NASA Contracts 







How to put your finger on precise location 

Pinpointing precise location anywhere on the world’s surface: that's the task performed with scrupu- 
lous reliability by the Ford Instrument-120 Inertial Stable Reference & Position Unit. It presents 
continuous digital readout in North-South. East-West grid coordinates. Consuming low power and 
totally self-contained, FSP-120, including digital computers, occupies less than a cubic foot of space 
—only 10" x 10" x 16". Rigorous shock-testing has assured its capability to withstand severe shock 
and vibration. FSP-120 is another extraordinary development of Ford Instrument's creative engineer- 
ing talents and management depth. Your Ford Instrument representative will furnish additional 
details upon request. ... ^ FORD INSTRUMENT CO. 






3 engineers.. .and why 
they moved to Honeywell 



Arthur Langlieb, Senior 
Development Engineer, 

and formerly of New Jersey . . ."I was 
most attracted by the apparent high 
level of professional work being done 
at Honeywell. I have since found 
that with my experience, I am en- 
couraged to spend as much of my 
time as possible doing purely techni- 
cal work— the kind of thing I want to 
do most! This minimizes the amount 
of non-technical work that the com- 
pany feels can and should be done 
by others." 


Currently we are looking for scientists 
and engineers in microelectronics, 
instrumentation, systems analysis 
and control; for such projects as 
Apollo, Gemini, X-15, Mercury. If 
qualified, fill in and mail the coupon. 
Address: Mr. Roy Richardson, Technical 
Director, Honeywell Aeronautical Div., 
2654 Ridgway Road, Mpls. 40, Minn. 

Honeywell 

An Equal Opportunity Employer 


Jim Bass, Computer 
Data Processing, 

and formerly of California . . ."One 
of the most important reasons I came 
was the knowledge that I could con- 
tinue my education as I worked. And 
once I arrived in Minneapolis I was 
happy to find that not only was the 
University of Minnesota only ten min- 
utes away, but Honeywell also en- 
couraged me to go on with my school- 
ing on a tuition-reimbursement basis! 
...another reason was the small work 
groups. You don't feel like a number." 



John Brewer, Senior 
Development Engineer, 

born in Minnesota, and recently from 
Los Angeles . . ."For one thing, my 
family missed the four seasons we 

antly, I suppose, was the fact that I 
wanted to work for a company I knew 
was foremost in controls in the U.S., 
and I wanted to have some control 
over what I designed and developed. 
To stick with a project from start to 
finish— to nurse it along— this Honey- 



r . ........... 

i What does Honeywell have to offer me? 

! NAME 

! ADDRESS 

! CITY ZONE STATE HOME PHONE 

! COLLEGE DEGREE 

s SPECIALITY 

! EXPERIENCE (YRS) OTHER JOB INTERESTS 


Wright/Sperry 



Temperature Compensated 
Servo Motor Tachometers 


Now available are servo 
motor tachometers which 
operate reliably over a wide 
ambient temperature range. 
For example, from 0°C. to 
85°C., this Size 11 will main- 
tain a speed sensitive volt- 
age to within 0.3%, a phase 
shift to within 1 °, and a 
tachometer linearity of 
0.07% from 0 to 3600 rpm. 

Write For Data Sheet 20C673 

Ml DirUT MACHINERY 

ww mun i company 
Division of Sperry Rand 
Durham, North Carolina 
Telephone 682-8161 


NEW AEROSPACE 
PRODUCTS 


Missile Gyro 

Device, designated “Genie Jr.," lias 
been developed for use in guidance sys- 
tems of medium- and short-range tacti- 

Gyro is 1 in. long and only slightly 
more than 2 in. in diameter weigh- 
ing less than one pound. Turbine-type 
gyro wheel is accelerated by a hot gas 
charge to an operating speed of 42,000 
rpm. in less than 100 milliseconds after 
ignition, according to the manufacturer. 



At top speed, the gas nozzle retracts 
automatically, and the gyro mechanism 
is uncaged and ready for firing. Only 
one electrical impulse is required to 
initiate the sequence, and no separate 
uncaging signal is needed. 

After 60 sec. of operation, the 
mechanism’s angular velocity is rated at 
50% of maximum. The 2-deg.-of-frcc- 
dom gyro has pickoffs in both axes. 
One gyro can supply reference for a 
spin-stabilized missile, and two can 
stabilize all three axes of a flying missile, 
the manufacturer reports. 

Instrument Division, Lear, Inc., 110 
Ionia Ave., N. W., Grand Rapids 2, 
Mich. 



RPM. Limit Warning System 

System developed for turbine-powered 
Beli HU-1 helicopters is said to detect 
minimum and maximum rpm. limits of 
engines and rotor from the tachometer 
generators and instantly flash a warning 
to the pilot by light and audio signals. 

The manufacturer reports that the 




out, calces or cracks. Resisls mois- 
ture, grease, weathering, many 
chemicals, and temperatures from 
— 75°F to 500°F. 

RTV-102 won’t sag on vertical 
surfaces, can be smoothed over 
large areas, "gives" with vibration 
and flexing. For free evaluation 
sample plus technical data, write 
on your letterhead describing your 
application to Section J670. Sili- 
cone Products Department, General 
Electric Company, Waterford, N.Y. 

GENERAL ELECTRIC 
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Flight lab for the F-104 
air-conditioning system 


The Lockheed F-104 Starfighter’s air-conditioning 
and pressurization system “flies” within this 
pneumatic test stand, designed and built by 
Hamilton Standard. 

Two electrically driven 150-hp reciprocating 
compressors in the test stand simulate engine bleed 
air. This air, routed through aftercooler-water 
separator, surge tank, and furnace, is then sup- 
plied to the turbine fan and the test chamber. A 
150-hp turbine compressor simulates ram air. 
Capacity: bleed air, 55 lbs/min at 200 psig, 480°F; 
ram air, 130 lbs/min at 6 psig, 400°F; pressure, 
up to 1 lb/min at 550 psig. 

Building test stands of this type demands a 


high degree of technical competence in systems 
engineering, electrical circuitry, pneumatics, hy- 
draulics, electronics, and packaging. At Hamilton 
Standard, these capabilities are integrated with 
quality manufacturing. 

Hamilton Standard has produced test stands 
for environment conditioning equipment, jet 
engine fuel controls, propellers, and a broad range 
of related aerospace systems and components. For 
the solution to your aircraft and missile test 
equipment problems, write: Sales Manager, 
Ground Support Equipment, Hamilton Standard 
Division of United Aircraft Corporation, Windsor 
Locks, Connecticut. 



Hamilton Standard 


CORPORATION 


system has applications in conventional 
jet aircraft as well as helicopters. The 
system also detects turbine governor 
failure, power train failure, and rotor 
overspeed or underspeed during auto- 
rotation. It also has provisions for pre- 
dicting turbine compressor stall and 
governing engine ram. The system is 
designed for fail-safe operation and has 
a power drain of i amp. at 28 v.d.c. 

Bell Helicopter Co., P. O. Box 482, 
Ft. Worth 1, Tex. 

Space Simulation Chamber 

Chamber designed for aerospace 
research and development operations 
is 8 ft. long and 8 ft. in diameter with a 
volume of 500 cu. ft. 



The chamber includes a pumping 
system and controls for operation in 
the 1 x 10'" Torr. range. The manufac- 
turer says the device can reach a pres- 
sure of 5 x 10'' Torr. in five hours or 
less. Chamber can he fully opened at 
one end by a hinged, 8-ft.-dia. flanged, 
dish-head door. The chamber has 12-in.- 
dia. view ports and 6-in.-dia. feed- 
through ports. Pumping system has a 
32,000 liters per sec. diffusion pump, 
and a 32-in.-dia. connection is included 
for addition of another pump to up- 
grade the system. 

Liquid nitrogen-cooled heat sink pro- 
vides a cylindrical work envelope 7 ft. 
in diameter and 8 ft. long. Heat sink 
is designed for operation from ambient 
temperature to -320F. 

Chicago Bridge & Iron Co., 901 W. 
22nd St., Oak Brook, 111. 

Solar Simulator 

Portable simulator device is designed 
for use in laboratories and research 
centers to duplicate the sun’s exact 
emission at the edge of the earth’s 
atmosphere. 

Simulator uses vacuum deposited in- 
terference filters and two lamps, one 
xenon and one tungsten, which can 
illuminate an area or 20 sq. cm. with 
full sun intensity. The device operates 
at a power input of 1 kw. 

Optical Coating Laboratory, Inc., 
2789 Giffcn Ave., Santa Rosa, Calif. 




EDGEWATER RING SPRINGS 
HIGH CAPACITY 
IN SMALL SPACE 


Great capacity to absorb shock or vibration in 
a smaller space is made possible by the unique 
design of Edgewater Ring Springs. The smallest 
standard size — less than one inch diameter — re- 
sists axial forces up to 3150 pounds. The largest 
— 1944 inches diameter — will take almost a 
million and a half pounds force. A great variety 
of springs can be made within this minimum 
and maximum size. 

The drawing below shows how the tensile and 
compression strengths of steel are used to pro- 
vide a uniform, predictable rating for each size. 
An important characteristic of Edgewater Ring 
Springs is the damping effect. Friction, inherent 
in a ring spring, effectively dampens recoil, 
oscillations and harmonic vibrations. 



Write 



for additional en 



gingering information 
oading characteristics, 
limitations, and other 


EDGEWATER STEEL COMPANY 

P. 0. BOX 478 • DEPT. A.W. • PITTSBURGH 30, PA. 
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HOWTO 
MAP 
THE MOON 


An electronic imaging system designed by Fairchild can 
survey the lunar surface with resolutions up to one meter. 
Charts of this precision can help our first moon explorers locate 
themselves with pinpoint accuracy. But how to make them? Fairchild 
studied the problem in depth, designed a system that can acquire 
terrain data from a lunar satellite, receive and process the data on 
earth, then convert it to highly detailed maps. The system can also 
provide high resolution photos of potential landing sites. 

Advanced systems like this illustrate Fairchild's unique combina- 
tion of capabilities in electronics, photography and in cartographic 
and data processing technologies. Other examples are outlined in 
a brochure, “Facilities and Ca- 
pabilities— an Eye to the Future.” 

For your copy, write Dept. 12, 

750 Bloomfield Ave., Clifton, NJ. 

DEFENSE PRODUCTS DIVISION 

LOS ANGELES, CAL, /PALO ALTO, CAU 

A COMPLETE VISUAL IMAGING SYSTEMS CAPABILITY 
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AEI Unit Designed to Operate 
Continuously for 3 Years 
Without Additional Lubrication 
or Adjustment 

Here’s 2100 lbs. of fail-proof 
400-cycle power for ground sup- 
port, designed and manufactured 
by the motor-generator experts 
of American Electronics, Inc. 
This motor-generator was devel- 
oped for The Boeing Company 
for use at Minuteman hard sites. 
Though detailed performance 
data are under wraps, certain 
general characteristics of this 
new AEI unit are worthy of note. 


Designed to Perform Even 
If Outside Power Fails 

This all-in-one motor-generator 
draws current from the regular 
power lines; its AC-DC motor- 

400-cycle power for the needs of 
the application. But integrated 

DC motor powered by batteries. 
If the outside power source 
fails, the DC motor cuts in auto- 
matically— takes over immedi- 
ately and continues to drive the 
generator. 


Designed for 3 Years 
of Continuous Duty with 
No Downtime! 

AEI’s reliable design featuring 
an alternator without brushes or 
slip rings, delivers outstanding 
performance under the most 
stringent conditions. The unit 

operation over a 3-year period 
—without maintenance, without 
downtime. Shock tests demon- 
strated it has a capability of 
withstanding extremely high 
“g’s” while running under full 
load— which is no small point in 
favor of a unit to be used in the 
national defense. 



3 YEARS OF 
FAIL-PROOF 
POWER 


AEIJ^ 

MOTOR-GENERATOR 
DELIVERS 


AEI Know-How Means 
Reliable Performance 

The special motor-generator unit 
described here is very special, 
indeed— both in application and 
function. But it shares a common 
characteristic with all other AEI 
motor-generators— and with all 
the products made by AEI. That 
common denominator is relia- 
bility. Since its inception, AEI 
has been building experience 
both broad and deep in rotary 
equipment and associated sub- 
systems. AEI’s Rotary Power 
products run the gamut from 
high-frequency power supplies 
to high-speed turbine powered 
generators. Prime contractors, 
industry, and the military count 
on these and all AEI products 
for top reliability. 


AEI Thinks Ahead to the 
Future of Aerospace 

AEI design-engineers have been 

advances in a variety of prod- 
ucts for aerospace. Continuing 
R & D programs insure that 
more such advances will be 
forthcoming. Most of the 
nation's missile and satellite 
projects now employ one or 
more AEI products. AEI can 
supply your needs, too. For a 
picture of AEI activities, write 
for our comprehensive brochure. 


Engineering Opportunities 

Fresh ideas are always welcome 
at AEI. Qualified engineers who 
would like to expand into a 


Address inquiries to American 
Electronics, Inc., Dept. AW-662, 
1594 East Ross Ave., Fullerton, 
Calif. Telephone TRojan 1-3020. 
TWX FUL CAL 8110 • WUX. 


ffiFI ^AMERICAN ELECTRONICS, INC. 

■ ■ b FULLERTON. CALIFORNIA 


PRODUCTION BRIEFING 



AIR/SPACE INSTRUMENT 
CAPABILITIES 

Rich in experience, ASTEK engi- 
neers pioneered in the develop- 
ment of many of today’s stand- 
ard air and space instruments 
and systems. ASTEK is now work- 
ing on new advanced projects 
that will significantly contribute 
to the routine operation of ad- 
vanced aircraft, missiles and 
space vehicles. 

ASTEK 

INSTRUMENT CORP. 

ARMONK, NEW YORK 





Avco Corp.’s Lycoming Division, 
Stratford, Conn., will produce Mark 5 
re-entry vehicles for the Minuteman 
ICBM under an S8.1-million contract 
from USAF’s Ballistic Systems Division. 

The Garrett Corp.'s AiResearch Mfg. 
Division, Phoenix, Ariz., has received a 
$200,000 contract from Atomics Inter- 
national Division of North American 
Aviation, Inc., to develop power conver- 
sion components for the Snap (Systems 
for Nuclear Auxiliary Power) program. 

General Electric Missile and Space 
Vehicle Department will produce re- 
entry nose cones for the Air Force’s 
Titan 2 ICBM under a S16.75-mi!lion 
contract from Ballistic Systems Di- 


Moog Scrvocontrols, Inc., will pro- 
duce clcctrohydraulic servovalves for the 
Navy’s Terrier-Tartar missile systems 
under a $500,000 contract from Gen- 
eral Dynamics/Pomona. 

Ling-Temco-Vought has received a 
$1.1 9-million contract from the Army 
to produce launchers for the Sergeant 
surrace-to-surface missile. 

Grecnhut Construction Co., Pensa- 
cola, Fla., will modify the Saturn 
booster static test tower at National 
Aeronautics and Space Administration’s 
Marshall Space Flight Center under a 
$900,000 contract. Work will consist 
of rigging the west side of the tower to 
accommodate tests of the Saturn C-l 
booster. 

General Dynamics/Convair will fab- 
ricate and test a titanium component 
suitable for use in supersonic air- 
craft, missiles or space vehicles under 
a $98,000 contract from USAF's Aero- 
nautical Systems Division. General Dy- 
namics will select the part, which must 
be of general design and configuration, 
such as a fuselage frame or bulkhead, 
to be applicable to advanced aircraft or 
spacecraft. Test program will simulate 
critical combinations of loads and tem- 
peratures up to 1.000F which would be 
encountered by advanced space vehicles. 

Sikorsky HSS-2 twin-turbine helicop- 
ter has been selected by the Japanese 
Defense Agency for use in that nation’s 
anti-submarine warfare operations. An 
initial order of 1 1 helicopters is planned 
as a result of negotiations carried out 
by United Aircraft Corp.. Sikorsky’s 

G rent company, through Mitsubishi 
eavy Industries Reorganized, Ltd., 
Japanese licensee for manufacture and 
sale of the HSS-2. 



A.C. VOLTAGE REGULATOR 


The Jack & Heintz 51158 A. C. 
Voltage Regulator is a combina- 
tion transistor magnetic ampli- 
fier, 3 phase average sensing 
type regulator designed for a 
missile application. Of single 
deck construction, all external 
electrical connections plug into 
the rack mounted 51158. Circuit 
connections are fail nroof — 
joined with ERSIN Multicore 5- 
Core Solder— assuring the high- 
est degree of reliability in ' 
operation. 



/ ERSIN Multicore 5-Core Solder 
f costs Jack & Heintz a trifle 
e than ordinary solders-but 
tms is more than compensated 
for by the vital savings realized 
through more joints-per-pound, 
and virtually no costly rejects 
due to cold or H/R joints. For 
production efficiency, guaran- 
teed by 5 cores of exclusive 
ERSIN flux and fast melting 
thin-wall construction, quality 
manufacturers have come to 
rely on ERSIN Multicore, the 
world’s finest cored solder. 
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AERONAUTICAL ENGINEERING 




Mirage 4A is powered by two Snecma Atar 9 turbojets, can be modified to serve as tanker. Photo shows auxiliary fuel tank under fuselage. 

Mirage 4A Carries Wing Tanks; USAF Tests Mirage 3C 

Photo below shows comparative si/.e and design similarity of Mirage 3R reconnaissance fighter (left) and Mirage 4A bomber. 
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Dassault Mirage 3C fighter interceptor is shown retracting landing gear shortly after takeoff. Aircraft is powered by Snecma Atar 9B turbojet 
delivering 13,225 lb. thrust with afterburner. Initial deliveries of aircraft to French air force began this year. 



U. S. Air Force pilot takes off in Mirage 3C carrying rocket pods during evaluation flight. Besides French air force, Dassault has sold the 
plane to Israel, Switzerland, Australia and Republic of South Africa. Ground support fighter and reconnaissance versions have also been 
developed, the former incorporating Doppler radar for all-weather capability. 



Mirage 3C is shown above with auxiliary fuel tanks slung under the wings. Below, USAF test pilot, one of three who evaluated the air- 
craft and its associated weapons systems deploys a cruciform arresting parachute immediately after touchdown. 



TARGET INSTINCT. 


BUILT IN! 


Eclipse-Pioneer advanced inertial guidance systems give 
missiles, boosters and space vehicles unerring "target 
instinct” whatever the mission. Proof? 

Take the Pershing, Army’s "shoot and scoot" missile. 
Flight tests have demonstrated the flawless accuracy of the 
inertial guidance system— built by E-P— which utilizes our 
ultra-sensitive air-bearing gyros and accelerometers. Per- 


formance has continually exceeded project specifications. 
And production has been consistently ahead of schedule. 

Take the Saturn C-l, NASA’s super-rocket earmarked for 
manned space flight. E-P has been selected to build the 
highly complex guidance platform because of our knowledge 
in space age techniques and our proven success on the 
Pershing missile. 


Inventiveness, imagination and experience play key roles 
in Eclipse-Pioneer's ability to solve the difficult and compli- 
cated problems associated with the science of inertial 
guidance. When it comes to state-of-the-art in manufacturing 
techniques, E-P takes the lead. For example, tolerances of 
10 millionths of an inch and one second of arc are constantly 
maintained in our own Beryllium production machining 


facility. From initial design to complete system manufacture 
and test, our facilities and capabilities are backed by over 
forty years' experience in developing and producing the 
world’s most advanced systems for flight control and 
airborne navigation. 

Our technical sales staff invites discussion of your guidance 
and control requirements. Call us at Teterboro, N. J. 


Eclipse-Pioneer Division 


WHERE IDEAS 
UNLOCK 
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14,000 hours MTBF/NEW MAGLOC I COMPUTER 


i/i nm 



An operating model of Magloc I— a new 
logic computer employing advanced mag- 
netic techniques for maximum aerospace 
reliability— will soon be delivered to 
Aeronautical Systems Division, Air Force 
Systems Command, USAF. Its reliability 
target is 14,000 hours mean-time-before- 
failure, under extremes of environment. 

Developed by Sperry under ASD spon- 
sorship, Magloc I uses the high reliability 
inherent in non-active magnetic com- 
ponents for its logic, drive and memory 
circuits. Extensive design study and test 
breadboarding have resulted in a signifi- 
cant reduction in the number of fail- 
prone semiconductor components such 
as transistors and diodes ... in a replace- 
ment of these components by magnetic 
components . . . and in an overall reduc- 


tion of total components. 

For example, the active components 
required in a 24-stage shift register was 
reduced by a ratio of 24-to-l, and the 
total component count by a ratio of 9-to- 1 . 
Unique, high-density, encapsulated 
welded packaging— using functional 
building block techniques — further en- 
hances the inherent reliability of the 
new logic computer. 

Magloc I features a biaperture ferrite 
non-destructive readout, and electrically- 
alterablc.program memory operating 
from — 55°C. to 125°C. without com- 
pensation. Effective clock rate is 300 kc. 
Designed for long-duration interplane- 
tary missions, Magloc I offers distinct ad- 
vantages in cost, size, weight, and radia- 
tion resistance. Inquiries are invited. 


\RM AMENT DIVISION. SPERRY GYROSCOPE COMPANY ■ DIVISION OF SPERRi 


CORPORATION. GREAT NECK . , 



British Push BAC 111 Service Program 


By Herbert J. Coleman 

London-British Aircraft Corp., now 
well advanced in logistics of building its 
BAC 111 twin-jet Viscount successor 
in four widely separated plants, has 
turned to concentration on building up 
a snag-proof sales and sendees program 
in strategic world areas. 

Metal for the airplane now is being 
cut at Vickers-Armstrongs' plants at 
Wevbridge and Hum; Hunting Air- 
craft, at Luton, and Bristol Aircraft, at 
Filton. Final assembly will be at Hum. 

Strong sales backup, aimed strongly 
at the 0. S. market for potential sales 
impetus, is being developed by British 
Aircraft Corp. in cooperation with its 
competitor. Hawker Siddclcy Aviation, 
using Society of British Aircraft Con- 
structors standards as a guideline. 

System is directed mostly at manufac- 
turers of components in "Britain, long 
a sore spot with airframe and engine 
manufacturers because of lack of an 
over-all quality control plan. Airlines, 
in particular, have been critical of after- 
sales service inadequacies involving 
groundings to wait for replacement 

Rules for standardization currently 
are being formulated by a SBAC tech- 
nical subcommittee. As part of the long- 
range servicing plan which will result. 
BAC has decided to offer a vcar's war- 
ranty on the BAC 111 instead of the 
six-months warranty offered on previous 
transports, such as the Vickers Van- 
guard. 

Corporation expects that the BAC 
1 1 1 will be certified by the summer of 
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Major advance in cryogenicM 
cooling 


Miniature 

turboexpander 


increase 


closed*' cycle 


system 
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Actual size turbine wheel for 250.000 rpm. gas lubricated 
turboexpander in AiResearch dosed cycle systems 



Garrelt-Ai Research is completing develop- 
ment work on closed cycle nitrogen, helium 
and neon systems using a tiny turboexpander 
in place of a piston expander. 

This promises to dramatically increase 
system reliability and service life because all 
wearing surfaces, valves and troublesome 
reciprocating loads have been eliminated. 

These compact, lightweight systems for 
masers, parametric amplifiers, IR cell cool- 
ing and computer components are ideally 
suited to commercial applications as well as 
military ground and aerospace uses. 


AiResearch was first in production with 
an open cycle IR cooling system, and has 
already produced a closed cycle nitrogen 
system. The company is now working on 
military programs for 30°K and 4.2°K 
closed cycle systems. 

Utilizing its experience as a world leader 
in lightweight lurbomachinery and cryo- 
genic cooling, AiResearch is also developing 
an all-turbomachinery closed cycle system 
incorporating a turbocompressor as well as 
turboexpander. 

Your inquiries are invited. 


AIRESEARCH MANUFACTURING DIVISIONS • Los Angeles 45, California- Phoenix, Arizona 
Systems and Components for: 

Aircraft, Missile, Spacecraft, Electronic, Nuclear and Industrial Applications 


196-1, with first (light pegged at next 
April. 

Development cycle thus would be 
about three and one-half years from 
conception to delivery to customers in 
late 1964. 

Project team consists of 2,000 per- 
sons, and is under the over-all direction 
of W. Arthur Summers, managing 
director of Hunting Aircraft. 

Hunting's Luton plant is responsible 
for the BAC 1 1 l's wing design and 
construction. 

Production Doubled 

Summers said a production batch of 
20 aircraft was the original intent, but 
that that figure has been doubled as a 
corporate gesture of confidence in fu- 
ture sales. Then BAC Ills have been 
ordered by British United Airways, 
Braniff International has ordered six 
and eight are for an operator who does 
not wish to be identified, but report- 
edly is buying the eight aircraft as a 

Summers said that about 50% of the 
manufacturing drawings have been is- 
sued to production teams; about 20,000 
will be needed for the entire project. 
All major tools and jigs are completed 
and test rigs are under construction. 
Eleven models for wind tunnel testing 
have been built, at a cost of about 
$500,000 and company is nearing 1,000 
hr. of tunnel testing, producing 50,000 
data points. 

Main airframe stress tests will start 
at the end of this year, with 1,500 gages 
indicating stress lex-els. Fatigue testing 
is planned for equivalent of 100,000 
flights of average flight time of 40 min. 
Summers predicts a fatigue life of 10,- 
000 hr. per aircraft and added the en- 
tire fatigue program will take about 
two years to complete. 

Landing gear will be tested sepa- 
rately, primarily due to a history of gear 
cracking troubles associated with jets 

Ground Time Cut 

Major portion of design time has been 
spent on reducing ground times to a 
minimum, according to A. J. K. Car- 
line, Hunting chief designer who was 
involved in design of the Hunting 107, 
predecessor of the BAC 111. 

For instance, Carline pointed out the 
following: 

•Hydraulic airstairs for both front and 
rear loading can be provided to cus- 
tomer requirement. 

• AiResearch auxiliary power unit is 
mounted in the tail cone for self-con- 
tained main engine starting, ground 
electrical power and ground cooling of 
cockpit and passenger cabin. AiResearch 
APU was selected because the Carrctt 
division could guarantee service backup. 
Carline said integrated APU also im- 
proves payload capability by eliminating 



Glide Angle doubt 

is permanently out... 


with Sylvania’s Visual Glide Slope Indicator 


Here’s the remarkable new lighting system that makes landings safer and 
easier than ever before. It’s the Sylvania Visual Glide Slope Indicator. 
Now being installed at major metropolitan airports. Veteran pilots praise 
it. Here’s how it works. 

When a pilot comes in too high, he sees a double bank of white lights on 
either side of the runway. When he comes in too low, he sees a double 
bank of red lights. When he comes in just right, on the. correct glide slope, 
he sees one bank of red and one bank of white. It’s a major advance in 
airport safety, and it’s ready to work for you now. Conforms to appli- 
cable FAA and military specifications. 

Whatever your airport lighting problems, Sylvania has the lighting system 
and technical assistance to solve it. For information write to Special Prod- 
ucts Division, Sylvania Electric Products Inc., Estes Street, Ipswich, Mass. 


SYLVANIA 

GENERAL TELEPHONE s ELECTRONICS W) 
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COMMAND AND CONTROL 


The nation’s deterrent posture is based on a 
tightly controlled retaliatory force capable of 
immediate action through the proper commands. 
The survivability of the command and control 
structure and the security of its communications 
are vital elements in overall national defense. 
The design of such a command and control system 
demands consideration of the politico-military 
structure, and of the deployment and use of a 
wide variety of weapon systems of overwhelming 
power. To this must be added a proven capability 
in modern electronic technology. 


Raytheon’s Missile and Space Division has 
developed truly unique concepts by applying an 
integrated “weapon system” approach to the 
command and control problem. Raytheon is 
applying these concepts to the problems of 
survivable national communications, as well as 
control of strategic aircraft and missiles, mobile 
ballistic missile systems, and field army weapons. 
Engineers or scientists interested in these vital 
and challenging areas are invited to contact 
Mr. W. F. O’Melia, Raytheon Company, Missile 
and Space Division, Bedford, Massachusetts. 


RAYTHEON COMPANY 


MISSILE AND SPACE DIVISION 



need for bleed takeoffs from the two 
Rolls-Royce Spey engines. 

• Single-point refueling at 300 gpm. 
rate takes 71 min. to complete. Auto- 
matic cutoff for filled tanks will be in- 
stalled. 

• Single servicing point for domestic 
water supply and external servicing of 
toilets. 

• Low-loading of baggage compart- 
ments, both fore and aft. Sliding freight 
doors form a ledge to assist baggage 
loading. 

• Large capacity wheel brakes designed 
for 15 min. turnarounds without over- 
heating. Carline said brakes have twice 
the kinetic energy absorption as those 
utilized on the ’ Viscount turboprop 

Duplicate Systems 

BAC 111 has duplicated systems to 
essential controls, such as flaps and 
spoilers, tailplanc trim and rudder and 
feel units, along with duplication of 
sources of power. Two hydraulic sys- 
tems are independent of each other 
and both include an electrically powered 
backup to the engine-driven hydraulic 

In' 5 case of complete power fail- 
ure, the BAC 111 can be flown safely on 
manual elevators and ailerons, with suf- 
ficient freedom to operate the rudder 
manually for landing. Gear may be low- 
ered by gravity after manually releasing 
the up-locks. 

Electrical system also is duplicated; 
in the event of complete loss of main 
electrical power, two 25-amp. batteries 
provide power for at least 45 min. for es- 

Three Spars 

Carline emphasized that, on fail-safe 
philosophy, wing has three spars and 
the fuselage has continuous frames and 
stringers, with frames cleated directly 
to the skin. This provides a stress level 
of 9,800 Ib./in. Primary structure util- 
izes only copper-based aluminum alloys 
in order to attain high fatigue-resistant 
properties. 

There arc no zinc-based alloys used in 
BAC 1 1 1 construction. In addition, 
Carline said there will be no high grade 
steels used in landing gear design, be- 
cause of difficulties experienced with 
the larger jet transports. 

To facilitate maintenance, Spey en- 
gine pods have large doors for engine re- 
moval. 

Thus, it is not necessary to dis- 
mantle the pod-mounted fire detection 
system during a change. All fluid lines 
to the engines also have self-sealing 
couplings. 

At Vickers-Armstrongs' Wevbridge 
plant, work is concentrated on machined 
wing skins and fuselage panels, the wing 
center section and landing gear. Cus- 
tomer mockup, which has been in- 



STRUCTURAL MILLING MACHINE at Wcybridgc cuts billet to form fuselage side 
with integral stringers. Window openings are routed out later. 
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Mallory imagination in metals 

puts new life in rocket nozzles 


The next generation of rockets with higher energy 
fuels will fly further and more accurately because 
of a new idea from Mallory in space age materials 
. . . the use of unique Mallory powder alloys for 
rocket nozzles. 


which withstand the seating heat and mechanical 
stress of interrupting heavy electric currents in 
high power switchgear. Their refractory capa- 
bilities, plus good machinability, looked right 
for nozzles. 


No ordinary material can withstand the terrific 
heat and flame velocities to which the nozzles 
of a rocket are subjected. Yet to provide optimum 
flame velocity and guidance characteristics, the 
nozzle should maintain its geometry accurately, 
without excessive erosion, during the critical 
fuel-burning phase of flight. 

In their search for better nozzle materials, rocket 
engine researchers asked Mallory metallurgists J 
for recommendations. Our Elkonite® materials j 
. . . powder metallurgy products having tungsten I 
or other refractory materials infiltrated with J 
copper or silver . . . seemed to offer promise. Ij 
Elkonite was developed and has been usedH 
successfully for many years, as contact materials | 


We made up some test nozzles, using techniques 
which we have developed over 34 years’ experi- 
ence, to form these materials to accurate dimen- 
sions. On static test firings, the Elkonite nozzles 
showed exceptional performance. Results look so 
promising that we are now pursuing further 
investigations under a development contract. 

Perhaps our long experience in working with 
unusual metals can prove valuable in your own 
space age projects. Write to us about your 
problem. We’re full of ideas, ready to share them, 
i and well equipped to apply brain power and 
facilities. Mallory Metallurgical Company, P. O. 
I Box 1582, Indianapolis 6, Indiana. 


MallorY 


MANAGEMENT 


Computer Simulates Executives’ Problems 


By Russell Hawkes 

Sunnyvale, Calif.— Use of computer 
simulation to train business executives 
and develop management techniques in 
a compressed time scale and without 
attendant losses due to learning errors 
has been developed and is being used 
by Lockheed Missiles & Space Co. 

Aerospace business environment 
simulator (ABES) has been developed 
during the past two years by the LMSC 
information processing staff headed by 
Roger K. Summit to subject competing 
teams of managers to many of the same 
factors which real aerospace firms en- 
countered in doing business with the 
government. 

Four Lockheed competitors. Philco 


Corp., Aerojet-General Corp., Boeing 
Co., and Douglas Aircraft Co. have 
taken part in ABES exercises by mail 
and all have expressed interest in using 
the simulator under license in their 
own organizations. Douglas used 
ABES to give the people in its new top 
management structure experience in 
working together as a decision team. 
Boeing used its ABES exercise to test 
operations research techniques the com- 
pany has been developing. 

IBM Computer 

ABES is a mathematical and logical 
model programed for the IBM 7090 
computer which was developed in a 
program during the past two years to 
apply quantitative techniques and elec- 


tronic data processing to management 
problems. 

To conduct an exercise, separate 
teams of managers are assembled to 
represent aerospace companies in com- 
petition with each other for business. 
The computer reacts to decisions by 
printing out the results that presumably 
would occur in the real world. Team's 
compare the results of each round of 
decision-making to the objectives of 
their simulated companies and adjust 
their decisions during the next round 
to get improved results. The game lasts 
about two weeks, though the length is 
arbitrary. This period of time represents 

The teams begin with identical com- 
panies and the decisions each makes 
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The LIFEGUARD of the future 
on schedule today at SCOTT 


Passenger safety is a never-ending challenge at Scott. 
This Automatic Passenger Oxygen Flow Control Unit 
( Composite Regulator) , undergoing exhaustive tests 
at Scott research laboratories, has been selected as 
standard equipment on the Boeing 727 jet. It auto- 
matically activates and controls oxygen flow to the 
passenger emergency oxygen system, replacing as 
many as seven previously required components 
including: pressure reduction, automatic tum-on and 
altitude flow control, activation surge, and turn-off. 

The new Scott Composite Regulator is automati- 
cally actuated at cabin altitudes of approximately 
14,000 feet, and turns off again automatically at 
cabin altitudes of between 8,000 and 10,000 feet. The 
unit can be manually reset to “off” position at any 
altitude in between, while still retaining the auto- 


matic features. As an added safety feature, the Regu- 
lator supplies a momentary surge immediately after 
activation of approximately 80 psi, lasting about 
10 seconds. This assures immediate filling and pres- 
surization of the distribution system and positive 
actuation of mask presentation devices. After this ini- 
tial surge, pressure is maintained at required levels, 
automatically controlled in response to system flow 
requirements and changing cabin pressure. 

In addition to its many versatile features, the Scott 
Composite Regulator offers significant advantages in 
reduced weight, better efficiency, lower maintenance 
costs, and increased configuration flexibility. 

For more information on the Scott Composite 
Regulator and how it can help you solve aerospace 
design and engineering problems write, phone, or wire: 



SCOTT AVIATION CORPORATION DEPT. B-62. LANCASTER, NEW YORK 
Export; Southern Oxygen Company. 3 West 57th Street, New York 19. New York. West Coast Office; Fulton-Ventura Bldg., 

13273 Ventora Blvd., Studio City, California. Great Britain Affiliate; The Walter Kidde Company, Ltd. 


affect its standing in the simulated 
industry. Decisions involve procurement 
of resources, including labor, operations 
and contract bidding. Results are in 
the form of financial and operating re- 
ports, contract awards and new pro- 
posals to be bid. Research and devel- 
opment contracts are funded on a 
cost-plus-fixed-fce basis and production 
is done on a fixed price. Space systems 
and missile systems are treated as sepa- 
rate product lines. 

During a game team members have 
the opportunity to evaluate the factors 
and the sometimes contradictor)' inter- 
relationships that must be manipulated 
to produce success. For example, im- 
proved facilities, internal research, and 
employe training tend to improve pro- 
ductivity of the company but can be ob- 
tained only at a certain increase in the 
cost of operation. As team members 
learn how contract awards arc influ- 
enced by other factors such as bid price, 
past performance, etc., they can decide 
whether to accept the increased cost of 
additional productivity or save the 
money so as to make a correspondingly 
lower bid. 

Some Factors Revised 

The inventors of ABES in the LMSC 
information processing staff have re- 
vised some factors in the simulator 
model on the basis of participant reac- 
tion. Among the revisions were reduc- 
tion of the weighting assigned to avail- 
ability of resources and the inclusion of 
company financial condition as factors 
in determining contract awards. 

Past games show that experienced 
teams make individual decisions within 
a framework of basic policies that ex- 
press the degree of risk the team is will- 
ing to assume and the alternatives of 
short-range payout versus long-range 
payout. 

Typical risk considerations are the 
amount of backlog to be maintained 
and the degree of diversification to be 
sought. High backlog is security against 
running out of work but requires that 
the company bid more daringly because 
it is government policy to maintain 
some sort of balance in the award of 
contracts to keep competitors in the 
field. 

The game divides operations on a 
functional basis between R&D work 
which is funded by cost-plus-fixed-fee 
contracts and production which is 
funded by fixed-price contracts. Opera- 
tions arc also divided along product 
lines into missile systems and space sys- 
tems. If a company specializes in one 
function or product area, it can become 
more efficient in that area but runs the 
risk that a contract in the area might 
not be available when the company 
needs business. Each team must also 
weigh the desirability of high current 
profits against the gain in efficiency and 
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Find a five digit number whose first two digits, central digit, and 
last two digits are perfect squares and whose square root is a 
prime palindrome. — Contributed 


Did you know that Litton Divisions include such exotic organi- 
zations as the Eureka Specialty Printing Company and the Simon 
Adhesive Company? We mention same to give you some indica- 
tion of our diverse operations. Other Litton members are A. 
Kimball Company, Cole Steel Equipment Company, Aero Service, 
and the Ingalls Shipbuilding Corporation. We're sure you already 
know about our Monroe Calculating Machine Company so we 
won't push our point: Litton activities and products cover the 
industrial-electronic-military scene. 

ANSWER TO last week’s problem: The equation 2/3 • 2M/3 + 
5 = Vi M gives the solution M = 90. In other words, Mary is as 
old as the Hills. 


m 


LITTON INDUSTRIES, INC. 

Beverly Hills, California 
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Why do so many leaders choose Beech? 

No wasteful “break-in” period. Beech has broad successful experience 
meeting prime contractor process and systems requirements. 
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PACKAGED 
SERVO ASSEMBLIES 


Kearfott packaged servos combine all components (synchros, 
resolvers, motor-generators, amplifiers, etc.) of typical position- 
ing servos. Available in two basic versions: BuOrd configuration 

shaft; transistorized amplifier can be uSrKS.’M 
size 11 (with two size 5 components), size 15 (with up to four 
size 5 components), and size 18 (with up to six size 5 com- 
ponents). Flat pack type accommodates up to four wound com- 
ponents. Component complement and precision gearing in a 
wide range of ratios ... to your specifications. 

For complete data write Kearfott Division, General Precision, Inc., 
Little Falls, New Jersey. 


HIGHLY 
RELIABLE 

SHAFT POSITION-TO- DIGITAL CONVERTERS 

Resistant to high shock, vibration, and temperature extremes. 
Applications include latitude, longitude, azimuth, or conven- 
tional angular shaft displacement conversion and decimal count 
conversion. Kearfott's exclusive drum design gives large con- 
version capacity (typical unit 2' 5 ) in small size. Combination 
counter-converter assemblies for visual and electrical readout 
also available. 





Four Airlines Report 
Salaries of Officers 


shington— Following is a list of 
officers’ salaries, bonuses and in- 
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size ll 

WINDING-COMPENSATED 
SYNCHRO RESOLVER 
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CHANNEL 
TRANSISTORIZED 
BUFFER AMPLIFIERS 





ONE FOR THE BIRD 


ONE FOR THE BLOCKHOUSE 


Tested, proved, ready for work . . . Delco's new 10 me 
Silicon Digital Modules are available in either building 
block or plug-in card. Both circuits are exactly the same 
electrically. Either way, these modules meet or exceed 
all MIL-E-5272D (ASG) environmental requirements. 
In the blockhouse, the plug-in card package offers 
extreme accuracy and reliability with a gate-switch speed 
of 40 nanoseconds. The building block pack- 
age and the card offer the same high speed 
at temperatures of — 55°C to +100°C. Ideally 
suited to airborne guidance and control, the 
bbilding block package is environmentally 


proved to: Shock, l.OOOG’s in all planes: Vibration, 15G’s 
at 10 to 2,000 cps.; Humidity, 95% at max. temp.; 
Storage and Sterilization Temp., — 65°C to +125°C; Ac- 
celeration, 20G's. Both building block and plug-in card 
modules are designed for systems using from one 
module to 100,000, and the module's rated perform- 
considers the problems of interconnection. Delco 
Radio can offer both 10 me module packages 
off-the-shelf or can supply circuits to meet 
|I^ Q | Q your specific needs. Write Belco Radio Military 
" * -UAaiuiy Sales Department, Kokomo, Indiana. 


Delco ; 
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United Nations Accident Investigation Report— Part I: 


UN Issues Report on Hammarskjold Crash 


The following excerpts arc from an acci- 
dent investigation report prepared bv the 

mission of investigation info the conditions 
and circumstances resulting in the death of 
Dag ffammarslcjo/d. Sccretary-Ceneral of 
the United Nations, and members of the 
parts' accompanying him on a flight in a 
DC-6B from Leopoldville, Congo, to Ndola, 
Northern Rhodesia, on Sept. 17, 1961. 

On IS September 1961. the whole world 
learned with profound grief of the tragic 
death of Dag Hammarskjold. Secretary-Gen- 
eral of the United Nations, in the service 
of the Organisation and in the performance 
of the mission which he had undertaken for 
peace and the independence of peoples. In 
this tragedy the following 1 5 persons accom- 
panying him also met their deaths: Heinrich 
A. Wieschhoff, Vladimir Fabry. William 
Rnnallo. Miss Alice Lalnndc, Harold M. 
Jnlien. Serge L. Barrau, Francis Fivers. Stig 
Olof 1 1 jeltc. Per Fdvald Pcrsson. Per Hallon- 
quist. Nils-Fric Aahrdns. Lars Litton. Nils 
Giiran Wilhclmsson. Harold Noork. Karl 
Frik Rosen. 

of investigating the circumstances of the 
tragic death of Dag Hammarskjold and his 
associates, we. the members of the Com- 
mission appointed for that purpose, were 
aware that we were inquiring into the causes 
of the deaths of men who have laid down 
their lives in the performance of a mission 
the purpose of which was to secure a better 
life for millions. For this reason, we feel it 
incumbent upon us at the beginning of 
this report to express our profound respect 
and high regard for Dag Hammarskjold 
and for the other victims engaged in this 

The late Secretary-General left New York 
by air on 12 September and arrived at 
Leopoldville on 12 September 1961. The 
purpose of his journey was to discuss with 
the Central Government the adoption of a 
program of aid to the Republic of the 
Congo. Immediately after his arrival, how- 
ever. lie was confronted with a grave crisis 
in the relations between the United Nations 
and the provincial authorities of Katanga. 

The crisis arose out of the implementation 
by ONUC — the United Nations Organiza- 
tion in the Congo — of part A. paragraph 2. 
of the resolution adopted by the Security 
Council on 21 February 1961. In this para- 
graph the Council urged that "measures be 
taken for the immediate withdrawal and 
evacuation from the Congo of all Belgian 
and other foreign military and para-military 
personnel and political advisers not under 
the United Nations Command, and mer- 
cenaries.” 

By far the largest concentration of such 
personnel, about 500 men. was to he found 
in the Katangese armed forces. In the 
months which followed the adoption of this 
resolution, ONUC attempted to implement 


the provisions of part A. paragraph 2. by 
agreement with the provincial authorities of 
Katanga and. in particular, their chief. Mr. 
Tshombe. This attempt achieved only 
partial success, and the United Nations mili- 
tary command was compelled to set a time 
limit for the surrender, for purposes of 
evacuation, of all mercenaries in the service 
of the provincial authorities of Katanga. On 
the expiration of the time limit, however, 
over 100 mercenaries known to be in 
Katanga had failed to report to ONUC. and 
on 15 September the Military Command 
took precautionary measures to facilitate the 
task of apprehending and evacuating these 
men. These measures were met by force, 
and fighting broke out at Elisabcthville and 
in other Katangese cities. 

Hostilities were not limited to ground 
forces. Whereas the United Nations had no 
armed aircraft, the Katangese authorities put 
into action a jet Fouga Magistcr carrying 
two machine guns and a small bomb load. 
This aircraft considerably hampered the 
movement of United Nations transport 
planes and in some instances prevented the 
supply and relief of United Nations units. 

In the meantime, several contacts with 
Katangese officials were arranged for the pur- 
pose of bringing about an immediate cease- 
fire. but no results had been achieved by the 
evening of 15 September. During 16 Sep- 
tember the Secretary-General considered the 
possibility- of a meeting in Rhodesia betw-ccn 
himself and Mr. Tshombe. In the course of 
the night, the United Nations representative 
at Flisabcthvillc received, through the 
British Consul, a message informing the 
United Nations that Mr. Tshombe wished 
to meet him at Bancroft. Northern Rho- 
desia. on 17 September at 0950 GMT. The 
Secretary-General sent a reply in which he 
recalled the guiding principles of the United 

that he should meet Mr. Tshombe person- 
ally. He specified, however, that "the pro- 
posed meeting obviously requires that orders 
should he given beforehand for an imme- 
diate and effective cease-fire.” He proposed 
therefore that "such a cease-fire should be 
formally imposed hv both sides so as to make 
a meeting possible.” He pointed out, 
furthermore, that as there were no adequate 
landing facilities for a large aircraft at 
Bancroft he would he unable to arrive there 
by the time suggested by Mr. Tshombe. He 
accordingly suggested that the projected 
meeting should take place at a later hour at 
Ndola. Northern Rhodesia. The Secretary- 
General concluded his reply to Mr. 
Tshombe with the following words: 

“I shall inform you as early as possible 
tomorrow morning i 1 7 September) of 
mv time of arrival [at Ndola). allowing 
for the fact that before I leave I must 
base your reply to this message, includ- 

firc. The cease-fire will occur auto- 
matically on the United Nations side. 


in view of the fact, that, according to 
the instructions given and the rules 
followed by the Organization, it only- 
opens fire in self-defense. I am awaiting 
your urgent reply to this proposal for a 
meeting and for an immediate ccasc- 

In the morning of 17 September, the 
British Consul at Flisabcthvillc transmitted 
a message to the United Nations from 
Mr. Tshombe stating that lie agreed to "the 
principle of an immediate cease-fire" and 
was prepared to meet the Secrctarv-Gcncral 
at Ndola. Mr. Tshombe specifically re- 
quested. however, "that United Nations 
troops be confined to their camps” and "that 
the United Nations stop troop movements 
and the sending of reinforcements by land 

General instructed the United* Nations 
representative at Flisabcthvillc to inform 
Mr. Tshombe that he found it “impossible 
to accept the conditions for a cease-fire and 

him." He emphasized that “there can be 

ditional cease-fire on both sides and an 
agreement to meet together, all other 
modalities obviously to be discussed in the 
course of the meeting." 

When, however, the United Nations 
representative at Elisabethville asked the 
British Consul to transmit the Sccrctarv- 
General's answer to Mr. Tshombe. he was 
informed that Mr. Tshombe had charted 
an aircraft and was expected to leave for 
Ndola shortly. 

In the circumstances, the Secretary-Gen- 
eral decided to proceed to Ndola and took 
off from Leopoldville at 1551 GMT in the 
plane of the Force Commander, a DC-6B 
bearing the registration letters SE-BDY. At 
2210 GMT. SE-BDY radioed "overhead 
Ndola” and ss-as seen flying os-cr the airport. 
A few minutes later it disappeared from sight 
in a westerly direction, and all efforts to 
re-establish radio contact failed. On the next 
day. 18 September, at 1510 GMT. the 
wTcckage of the aircraft was sighted from the 
air 9.5 miles west of Ndola. When the 
police arrived at the site of the crash, they 
found only one survivor — Sergeant Julicn— 
who was in so serious a condition that he 
died a few days later. 

On 29 September Dag Hammarskjiild was 
buried at Uppsala. Two days before his 
funeral, several Member States had requested 
the General Assembly to place on its agenda 
an item entitled "An international investiga- 
tion into the conditions and circumstances 
resulting in the tragic death of Mr. Dag 
Hammarskjold and of members of the party 
accompanying him." By unanimous decision 
the item was placed on the agenda on 
1 5 October; it was discussed on 26 October, 
at the 1042nd plenary meeting. 

At that meeting the Assembly had before 
it a draft resolution providing for the cstab- 
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ROLLS-ROYCE 



BY-PASS JETS 


Rolls-Royce Conway engines entered airline service early 
in i960 and hold the highest times-between-overhaul for 
by-pass (turbofan) jets. Conways are in operation with 
eight international airlines in the Boeing 707-420 and 
the Douglas DC-8 Series 40. Later and more powerful 
versions of the engine power the Vickers VC 10 and Super 
VC 10 aircraft which have been ordered by B.O.A.C., 
British United Airways, Ghana Airways and the Royal 
Air Force. 


POWER THE 
VICKERS VC 10 
AND 

SUPER VC 10 


ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q. 

ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
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National Runway Lighting Standard Approved 

National standard for lighting runway centerlines and touchdown areas was approved 
recently by Federal Aviation Agency. Under it, centerline lights will be offset 18 in. from 
the runway’s midpoint to avoid concrete joints. They wall consist of bidirectional, inset 
lights installed with 25 ft. spacing along the runway's entire length. Extending inward 
3,000 ft. from each end of the runway, touchdown zone lights will consist of three-light 
barrettes installed at 100-ft intervals 30 ft. to each side of runway center. Selection of 
present configuration consumed more than two years. FAA’s Research & Development 
Service put its seal of approval on the ultimate lighting configuration on Oct. 17. 


lishment of a United Nations Commission 
to conduct an investigation into all the con- 
ditions and circumstances surrounding this 
tragedy. In the course of the discussion the 
following arguments were advanced in sup- 
port of the draft resolution: the investigation 
should be carried out under the auspices of 
an international bodv. in order to satisfy 
public opinion and allay the world wide 
concern aroused by the magnitude of the 
tragedy and by its political and historical 
importance; the United Nations should 
conduct this investigation as a tribute to the 
Secretary-General and the other victims of 
the disaster; an international investigation 
should be conducted under the auspices of 
the United Nations in order that the in- 
dependence and impartiality of the inquiry 
should be assured; the investigation should 
provide answers to the rumors, fears and 
speculations to which the tragedy gave rise; 
the investigation should determine any re- 
sponsibility involved; finally, the investiga- 
tion should assist in preventing the occur- 
rence of such disasters in the future and in 
ensuring maximum protection for those 
performing functions in the service of the 
United Nations. 

At the end of the discussion, the draft 
resolution was adopted by the General 
Assembly bv 97 votes to none and became 
resolution 1628 (XVI). On 8 December, 
the General Assembly appointed the follow- 
ing persons as members of the Commission: 

Justice Samuel Bankole Jones (Sierra 
Leone) 

Raul Quijano (Argentina) 

Justice Emil Sandstrom (Sweden) 

Rishikesh Shaha (Nepal) 

Nikola Srzentic (Yugoslavia) 

Flight Preparations 

. . . Originally it had been intended that 
the Sccretarv-Gcneral should leave for Ndola 
in OO-RIC [a DC-4] at 1000 Z on 17 Sep- 
tember. On 16 September. Air Operations 
had issued Flight Order No. 673 to that ef- 
fect. However, it was later decided that the 
Secretary-General should fly in the aircraft of 
the Force Commander, SE-BDY. a Douglas 
DC-6B belonging to the Swedish company 
Transair, which was a faster and more com- 
fortable aircraft. Flight Order No. 673 
was amended accordingly and the estimated 
time of departure for the Secretarv-General's 
flight was changed from 1000 Z io 1500 Z. 

. . . OO-RIC was assigned to Lord Lans- 
downe. 

SE-BDY had flown the Force Com- 
mander to Elisabcthville on the night of 
1 6 September and had returned to Leopold- 
ville at approximately 0700 Z on 17 Sep- 
tember. The crew on that journey had been 
composed of Captain Arhdus. First Officer 
Litton and Flight Engineer Wilhelmsson. 
On landing at Leopoldville. Wilhelmsson 
had reported that SE-BDY had been fired 
on at the take-off from Elisabcthville. A 
thorough inspection of the aircraft was ac- 
cordingly carried out under the supervision 
of Chief Mechanic Trvggvason of Transair. 
In the course of the inspection it was found 
that number 2 engine (inboard port) had 
been struck by a bullet, which had pene- 
trated the engine cowling and hit the ex- 
haust pipe. The exhaust pipe was replaced 
and the plane was refueled to a total 
amount of 10 tons. Both Trvggvason and 
Tjernell, a mechanic of Transair, testified 


that this work had been completed and 
that the plane was ready to take off by 
1100 Z. 

A thorough examination had also been 
made of the aircraft to make certain that 
there was no other damage, and a careful 
check had been carried out. There was 
testimony, which the Commission considers 
reliable, to the effect that this aircraft was 
in very good condition and, as the special 
plane of the Force Commander, very well 
maintained. . . . 

From the time when work on the air- 
craft was completed (1100 Z) until approx- 
imately 1500 Z the plane remained unat- 
tended on the airfield although, except 
while they were at lunch, Transair mechan- 
ics were working in the vicinity on another 
aircraft. During this period all ladders were 
removed and the main doors of the aircraft 
were locked. However, the doors giving ac- 
cess to the hydraulic compartment and to 
the heating system were unsecured. No spe- 
cial guard was put round it and the regular 
United Nations guard detachment at the 
airfield was not asked to provide special 
security measures for the aircraft. 

At about 1530 Z the crew of SE-BDY 
arrived at the airfield. It was composed of 
the three men who had flown the aircraft 
to and from Elisabcthville and Captain 
Hallonquist, who was to act as pilot in com- 
mand. Captain Hallonquist had not been 
on the flight to Elisabcthville and is re- 
ported to have appeared rested and in a 
cheerful state of mind. ... It is also noted 
that there was sleeping accommodation for 
the crew on the aircraft and that apparently 
Captain Arhdus and First Officer Litton 
alternated as copilot. First Officer Litton, 
according to the testimony of Major Ljungk- 
vist, had announced his intention of sleep- 
ing during the first part of the flight. In 
view of these facts, it is believed that there 
was no violation of international standards 
and recommended practices, nor of special 
regulations applicable in this regard. 

The crew had been specially trained for 


the operation of SE-BDY. . . . Captain 
Hallonquist. in addition to being a skilled 
pilot, was also his company’s navigation of- 
ficer and instructor. Each of the three pilots 
held a valid license as a radio telephony 
operator. The crew was highly competent 
and experienced and Captain Hallonquist 
was considered to be a reliable and cautious 
pilot by all who testified. The Commission 
is convinced that the aircraft was properly 
manned with a competent crew licensed in 
accordance with international standards and 
recommended practices. 

In the course of its investigation the Com- 
mission examined the question whether the 
crew of SE-BDY, having never previously 
landed- at Ndola, could have difficulties in 
landing there at night. After hearing expert 
opinion the Commission was satisfied that 
a night landing at Ndola could not present 
any difficulties. In this connection the Com- 
mission has noted that Captain Hallonquist 
had flown a total of 7,841 hours, including 
2,669 of instrument and night flight: Re- 
serve Captain Arheus a total of 7,107 hours, 
including 1.500 hours of instrument and 
night flight; and Copilot Litton 2,707 hours, 
including 835 hours of instrument and night 
flight. 

Because of the danger of an attack by 
the Fouga Magister of the Katangcsc Armed 
Forces, it was decided to observe radio si- 
lence during the flight to Ndola. In order, 
however, to enable SE-BDY to receive and 
send emergency messages, a radio operator, 
Karl Erik Rosdn, was instructed to fly with 
the crew and another radio operator was as- 
signed to monitor SE-BDY from an ONUC 
radio station installed at Leopoldville air- 

Both operators were instructed to com- 
municate by Morse code in Swedish so as 
render any message sent by or addressed 
to SE-BDY less intelligible to the Katangcsc 
Armed Forces. There is no evidence, how- 
ever. that any messages were sent or re- 

The Chief Communications Officer of 
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Grumman presents 
7 Space Sciences Papers at the IAS 
National Summer Meeting 

AMBASSADOR HOTEL, LOS ANGELES, CALIFORNIA 


Tuesday, June 19 

^ Analysis of the combined influences of the Micrometeoroid and Radia- 
A tion Environments on Spacecraft Design: Thomas G. Barnes, Space 
Project Engineer; E. M. Finkelman, Space Sciences Physicist. 

^ Influence of the Earth's Trapped Radiation on Choice of Flight Path 
for Spacecraft: A. L. Barazotti, Space Sciences Engineer; C. E. Wenzel, 
Space Sciences Physicist. 

Laboratory Investigation of "Moon Soils": John D. Halajian, Project 
Engineer, Lunar Soil Mechanics. 

Wednesday, June 20 

M Manual Control of Reentries at Superorbital Velocities, Using Simpli- 
tied Centrifugal Force Rate Equations: F. A. Donnebrink, Flight Control 
Systems Engineer; J. V. Biggers, Space Scientist; H. Sherman, Human 
Factors Specialist; K. Spieser, Dynamic Analysts Department. 

Metalastic Wheels for Lunar Locomotion: Edward G. Markow, Project 

Initial Stabilization of the OAO Spacecraft: Jerome M. Cook, Dynamic 
© Analysis Engineer; Rose Fleisig, Assistant to Chief of Dynamic Analysis. 

Thursday, June 21 

mf Supercircular Reentry Flight Path Control Requirements: T. G. Sanial, 
M (deceased). Paper to be presented by: T. J. Kelley, Assistant Chief of 
Propulsion. 

4 

Also on 

Thursday, June 21 

w 

'f Nonlinear Analysis of Heated, Cambered Wings by the Matrix Force 

Method: Warner Lansing. Structural Methods Group Leader; Irving 
W. Jones, Paul Ratner, Structural Engineers, Structures Department. 

Appearing on the panel: Weapon System Management after 10 years. 
William M. Zarkowsky, Program Manager. 

GRUMMAN AIRCRAFT ENGINEERING CORPORATION 

Bethpage • Long Island ■ New York 





i Titanium j “backbone” in Grumman A2F-1 
gives shear strength at 400F, cuts weight 12% 
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"SE-BDY: ‘Your lights in sight, overhead 



IMAGINATIVE 

PACKAGING 

Up to 247 standard parts on a 3-inch by 
3-inch card with standard techniques 

Electronic packaging engineers are 
perennially straight-jacketed with a 
multitude of system and functional 
constraints and then expected to en- 
close the several million parts of a 
complex electronic system into neat, 
logical, reliable, compact, efficient, 
economical, and readily producible 
and maintainable packages. 

Litton packaging engineers drew 
just such an assignment when they 
were required to design packaging 
for a tactical digital data system to 
be installed in a carrier-based air- 
borne early warning and control 
aircraft. 

The constraints were: use standard 
parts; use standard techniques; 
achieve maximum producibility; 
confine system to a lesser volume of 
space than normally considered 
practicable; maintain flexibility re- 
quired of a developmental system; 
and achieve better reliability than 
specified for airborne electronics. 
Despite these stringent constraints, 
Litton packaging engineers success- 
fully met all requirements. Most 
significantly, their efforts resulted in 
containing the system in half the 
weight and a quarter of the space 
of comparable systems. 

Typical of the way in which packag- 
ing problems were resolved was the 
manner in which card-mounted 
digital circuits were handled. First, 
an extensive study was made of 
parts density, card space, and inter- 
connections. The over 2000 cards in 
the system were composed of 120 
types. 1900 of these cards (covering 


all 120 types) were designed to 
conform to a single standard grid 
pattern. 

A square card (3"x3") was selected 
for greatest loading efficiency. By 
edge-mounting the parts ( standing 
them on end), densities as high as 
247 parts per card were attained. 
Parts were distributed according to 
a technique that afforded the high- 
est possible volumetric efficiency as 
well as optimum pin efficiency. On 
each card, circuits requiring many 
input/output leads were combined 
with those using only a few. Instead 
of the conventional 4 flip-flops per 
card, for example, 3 flip-flops and 
some logic gating were placed on a 
single card to avoid wasting leads. 
Moreover, several parts converging 
into a common connection were so 
placed that only a single lead was 
used. Parallel circuit paths were 
provided both on the card and 
through the connector to insure 
reliability. 


By these and other techniques, 
packaging of extremely high density 
and reliability was attained. Analog 
circuits, including gear trains and 
servos, were mounted on the same 
type of cards as the digital circuits 
to make possible one standard card 
design and tooling. 

Why talk about past engineering 
successes? With military and pro- 
prietary restrictions as they are, it’s 
difficult to do otherwise. The point 
is, this was, and still is, pretty solid 
package engineering. Litton’s new 
programs offer a host of extremely 
challenging problems that can be 
solved only through imagination- 
stretching, advanced electronic 
engineering. If such a climate ap- 
peals to you, write Harry G. Laur, 
Litton Systems, Inc., Data Systems 
Division, 6700 Eton Avenue, Canoga 
Park, California; or telephone 
Diamond 6-4040. 



DATA HANDLING 



DATA SYSTEMS DIVISION 

LITTON SYSTEMS, INC. 

A DIVISION OF LITTON INDUSTRIES 


Ndola, descending, confinn QNH.’ (AO 
200-317").’ 

"NDOLA: 'Roger QNH 1021 mb, report 
reaching 6,000 feet.' 

"SE-BDY: 'Roger 1021'.” 

This was the last communication with the 
Secretary-General's aircraft. 

From the information given by air traffic 
controller Martin, it appears that SE-BDY 
never reported reaching 6,000 feet. How- 
ever. at 2210 Z it did state that it had Ndola 
lights in sight and was overhead Ndola, 
descending. At the same time it requested 
and received confirmation of the altimeter 
setting (QNH). 

It may be of some interest to note the 
exchange of communications between the 
Ndola tower and OO-RIC, described as 
fallows bv air traffic controller Martin: 
"..... . cleared to descend to 

6,000 feet on QNH from FL 73. The 
aircraft was required to report reach- 
ing 6,000 feet. All this was acknowl- 
edged, and in due course the aircraft 
reported 6,000 feet. It was instructed 
to maintain that height and to report 
ND or ’lights in sight.’ It reported 
'lights in sight’ and was given the 
wind direction and strength, and 
cleared to enter the traffic circuit for 
runway 10-. . 

It will be observed that OO-RIC. which 
was approaching from the w-cst, after re- 
porting reaching 6,000 feet was asked to 
report its arrival over the radio beacon or 
"lights in sight " It reported "lights in 
sight” and was then given clearance to 
enter the traffic circuit. The possibility 
was considered whether SE-BDY, in re- 
porting "lights in sight.” should have been 
understood as being at 6,000 feet over the 
airport. However plausible this interpre- 

heen so understood by Mr. Martin, who 
states that his final words to the aircraft 
at 1210 were "report reaching 6,000 feet." 


Aircraft Observed 

The aircraft was observed as it flew over 
Ndola by a number of persons at the airport 
or in or near Ndola. The navigation lights 
were on and, while the observations of all 
witnesses do not agree, it appears that the 
flashing red anti-collision beacon on top of 
the tail fin was also operating. With the 
exception of one of the RRAF personnel 
stationed at the airport, who thought the 
plane was approximately 10.000 feet above 
I he airport, all witnesses who actually saw 
the aircraft pass over the field stated that it 
flew- at normal height or slightly lower. It 
will be noted that the normal height accord- 
ing to the approved charts is 6,000 feet 
above sea level, or less than 2,000 feet above 
the airfield the elevation of which is 4,160 
feet. On the other hand, some witnesses 
living west of the airfield stated their belief 
that the height of the aircraft was much 
lower than usual. These witnesses did not 
actually see the plane but ontv heard it and 
their conviction that it was flying at a low 
altitude was derived from the fact that it 



Wanted: Men who cannot curb their curiosity 



Northrop Space Laboratories is a new organization, open to fresh viewpoints and 
new ideas. Its greatest need now is for men like you; men with a driving urge to find 
out things for themselves. You'll help to point out the directions we'll go in the 
exciting years ahead. Come in now and grow along with us. The following key open- 
ings are immediately available: 

Solid state physicists, to conduct fundamental research on many-body problems as 
applied to an ultra high pressure program. The goals of this program are to study 
the electrical and physical behavior of materials under ultra high pressure, to in- 
vestigate the origin, history and structure of the moon and planets, and to find ways 
to utilize their natural resources. 

Scientists, to perform research in nuclear and radio-chemistry, and to conceive and 
carry out investigations in the fields of activation analysis, dosimetry, gamma ray 
spectrometry, surface phenomena, and numerous other areas. 

Structural engineers, to do stress analysis and optimize the design of advanced 
space structures. 

A plasma physicist, to join our growing program in the measurement of plasma 
properties, spectroscopy, diagnostics, accelerators, and power conversion devices. 
A mathematician-physicist, to concentrate on systems analysis and operations re- 
search applied to military and non-military space systems. 


Physicists experienced in electro-optical imaging devices and laser theory; engineer- 
ing mathematicians interested in detection theory, reconnaissance and tracking; 
electronic engineers who know their way around statistical communications theory 
and noise phenomena; for new and original work in satellite detection systems. 


For more information about these and other opportunities, write to W. E. Propst, 

Space Personnel Office, till E. Broadway, Haw- nTl 1 

thorne, California. You will receive a prompt reply. IV W N I n HU ■ 
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PROGRAMMERS shape the future of a new technology 


ibm programmers, working with professional associates 
in research, development and manufacturing, are con- 
tributing expert knowledge and ideas in the creation of 
future computing systems. 

This teamwork represents a striking advance in the role 
of the programmeranddramatizesthe important part be- 
ing played by this young but rapidly growing profession. 
At ibm, programmers are creating new concepts in soft- 
ware, and contributing to the design of new systems for 
virtually every phase of business, science and industry. 
In response to the vastly increasing versatility of com- 
puters and their widespread applications, ibm program- 
mers at all levels of endeavor are establishing new 
standards of achievement. They are designing programs 
that will simulate business and industrial operations. 
They are developing systems for government projects in 
space, defense and communications, where their data 
processing skills will help produce significant advances 
in tomorrow's computertechnology.Theyarealso study- 
ing the complex programs for . . . information-handling 
systems . . . scheduling methodology . . . information-re- 
trieval studies. 

ibm programmers also face challenging tasks in devel- 
oping new programming systems. For example, they are 
devising programs that in turn use machine capability 


for formulating new programs. They are creating pro- 
grams that enable computers to diagnose their own 
faults through self-checking. And they are helping to de- 
sign the systems that will let scientists and engineers 
"talk” to machines in the everyday language of science 
and engineering. 

Programmers at ibm take pride in their professional 
status and enjoy the unusual opportunities offered by a 
leader of the computer industry. In an atmosphere so 
receptive to new ideas, their concepts flourish. They 
find that their keen interest in exploring the capabilities 
of electronic computing is supported by ibm's full re- 
sources. This combination results in significant accom- 
plishments recognized throughout the field. 

Openings for programmers exist in all ibm facilities, 
including: San Jose, California; the Washington, D. C., 
area; Lexington, Kentucky; Rochester, Minnesota; Oma- 
ha, Nebraska; and New York City, Endicott, Kingston, 
Owego, Poughkeepsie and Yorktown Heights, New York. 
In addition to its extensive benefits programs, the ibm 
Educational Program is one of the most extensive in the 
country today, ibm is an Equal Opportunity Employer. 
If you have experience in computer programming and 
would like to have more information about careers with 
IBM, we’d like to hear from you. Please write to: 
Manager of Professional Employment 
IBM, Dept. 524S3 
590 Madison Avenue 
New York 22, New York 
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“Put Yourself in the 
Other Fellow’s Place” 

TO EMPLOYERS 
TO EMPLOYEES 


Letters written offering Em- 
ployment or applying for 
same are written with the 
hope of satisfying a current 
need. An answer, regardless 
of whether it is favorable or 
not, is usually expected 

MR. EMPLOYER, won't you 
remove the mystery about 
the status of an employee's 
application by acknowledg- 
ing all applicants and not just 
the promising candidates. 

MR. EMPLOYEE you, too, can 


We make this suggestion in 
a spirit of helpful coopera- 
tion between employers and 
employees. 

This section will be the more 
useful to all as a result of 
this consideration. 

Classified Advertising Division 

MtG RAW-HILL 
PUBLISHING CO., INC. 

330 West 42nd St. 


ENGINEERS/SCIENTISTS JOIN US IN GIVING A NEW DIRECTION TO AEROSPACE TECHNOLOGY 




Anti'll Only One of the Critical Aerospace Problem Areas for which 
re-eniry- REpuBL | C , s PAUL M00RE RESEARCH CENTER has R & D Contracts 


REPUBLIC is engaged in a diversity of investigations aimed at providing the machines and systems our 
astronauts require to home safely on our planet. This work explores the full spectrum of theoretical and 


experimental research and advanced development . from new basic concept to systems and structure design 
and new fabrication techniques for the final hardware THE PAUL MOORE CENTER is effectively equipped 
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LETTERS 


MA-7 Recognition 

Your excellent editorial. "Proof of the 
Pudding.” which appeared in the June 4 
issue of Aviation* Week showed an intelli- 
gent awareness of MA-7 accomplishments. 
Those of us in the business arc always 
happy to sec a realistic appraisal of results. 

However, we also appreciate recognition 
being given. Might I point out the sys- 
tem which threaded the "orbital eye with 
incredible precision" for MA-7, as for the 
other three successful Mercury orbital 
Bights, was General Electric's radio-com- 
mand Atlas guidance system. 

GE's Defense Systems Department, a 
prime contractor just as General Dynamics/ 
Astronautics, would like just a share of 
credit for our painstaking work to make 
MA-7 "another startling measure of prog- 

E. C. Lamm, Specialist 
Information Services 
Atlantic Missile Range Operations 
General Electric Co, 

Defense Electronics Division 
Defense Systems Department 


Keeping Company 

Might I suggest that in future an 
official of the Port of New* York Authority 
be required to fly on each jet that leaves 
ldlewild? Clay Steffee 

Kissimmee, Fla. 


Tin Goose’s Golden Egg 

The article "Senators Hear DC-3 
Replacement Plans" (AW May 21, p. 42) 
relates so clearly how our advanced tech- 
nology leaves small room for the so-called 
"old fashioned ideas" even when proved 
to be basically sound. 

If smaller cities arc destined to enjoy 
the benefits of unlimited air transportation, 
it would seem that all the design sophisti- 
cation being shown in this search for a 
new* work horse is incongruous with 
fccdcrlinc philosophy. 

Shouldn't the industry be thinking in 
terms of a lower priced, more ruggedly 
built, easier to maintain aircraft for “every 
hour on the hour” type of operation when 
necessary? Who is demanding retractable 
landing gears, interiors loaded with plush 
appointments and high speed, low lift 
w'ings? Certainly it's not the short haul 
passengers, many of whom would ride a 
broom if it would get them to a long haul 
terminal. Here is where frequency, regu- 
larity and safety — all with a profit — could 
make a real hit. 

While rotary wing and other currently 
available VTOL do an admirable job. and 
we can’t overlook their future possibilities, 
the need for our elusive, short-runner 
heavy-lifter is now — and with economic 
strings attached. 

Where's the group that is willing to 
take a fresh new look at the old Ford 
tri-motor concept as a basis from which 
to start? With certain obvious refinements 


Aviation Week welcomes the opinions 

letters to the Editor. Aviation Week. 
330 ir\ 42nd St.. New I or k 36, N. I . 

give a genuine identification. We will 

and possibly tw-o turboprops, does some- 
thing like the fat winged Model 5-AT 
suggest an answer to our basic problem? 

Good engineering should be able to 
reflect simplified design when it's called 
for. In this case, let’s resurrect the Tin 
Goose and make it lay a golden egg. 

M. W. Martin 
Akron, Ohio 

Freud and Flying 

The hue and cry to fill empty airliner 
seats has brought about the headline "Air- 
lines Plan More Psychology In Overcoming 
Fear of Flying" (AW May 21. p. 43). 
This headline could actually read "Airlines 
Plan More Psychology In Overcoming 
Fear of Dying.” In the text on p. 43 there 
is a statement about “. . . their natural 
fear of flight." There is no such thing 
as a natural fear of flying. 

Those who have never flown believe 
that flying is an uncomfortable, unpleasant, 
and terrifying experience. They conjure 
up all kinds of fearful images as they are 
unaware that flying has less sensation than 
sitting on a comfortable chair in their 

People arc generally afraid of the unknown 
— and flying, among other things, repre- 
sents the unknown to them. When the 
unknown becomes commonplace then 
people will use air transportation without 
a second thought. 

There arc many fatal automobile accidents 
every day — still this does not stop people 
from driving or going hell bent for glory* 
on the freeways in heavy traffic. Cars are 
commonplace, old hat so to speak, and the 
public shrugs off auto accidents as one of 
the consequences of driving. 

Some time ago I took my mother-in-law 
(75 at the time) for her first flight. The 
plane was a Cessna 150, which is a far cry 
from an Electra or a 707. She enjoyed 
the flight immensely and asks to be taken 
all the time. Her only complaint was the 
apparent lack of speed. As she put it, 
“You're up there and don't seem to be 
moving!” 

Not long ago a girl w*orking in the 
operations office of a fixed-base operator 
at the local airport mentioned to me that 
she had never flown. I took her for a ride 
in a Bonanza. Although she had a tendency 
to shy away from the turns, she enjoyed 
cverty minute and now flies at every 
opportunity. 

Less than three years ago my wife had 
her first flight in a Comanche. She 
found flvmg so fascinating that she learned 
to fly and now has her pilot license. 

What is the point of all this? Very 
simple; the best way to introduce a new 
product is by giving away samples. Adver- 


tising costs money and the airlines would 
receive more value for their advertising 
dollar by taking people who have never 
flowm for a short ride. This would gis*e 
the masses a first hand taste of flying and 
accomplish more than all advertisements 
put together. Word of mouth endorsement 
has more effect to the as'erage person than 
advertisements in printed form. If the 
airlines are reluctant to give anything away 
let them charge a dollar. 

William Maron 
Mountain View, Calif. 

Pilots’ Pay 

An item concerning the internal politics 
of the Air Line Pilots Assn. (AW May 
21, p. 40) states that ALPA's incumbent 
president conditionally predicts that in the 
next decade airline pilots mav be flying 
less than 50 hr. per month at 530,000 
per year, with retirement at age 50. 

If this becomes fact it will also become 
some sort of a classic example of poetic 

It strikes this independent pilot that 
the airlines' Air Transport Assn.’s weight 
and its acknowledged arbitrary thinking 
on the rule which barred all airline pilots 
from individual consideration to retain 
their jobs after age 50 went a long way to 
encourage the then young FAA to plead to 
the courts of the land about its incapa- 
bility in matters pertaining to screening 
of pilots' competency. 

That the pilots should get a little weird 
in their thinking docs not now* seem strange 
to me. Maybe the whole industry should 
look to the couch. 

Robert E. Trimble 
Washington, D. C. 


Service Contrast 

Re: Letters, "Fly American," AW May 

Reader's comments to editor seem to indi- 
cate Americans have a duty to use American 
carriers regardless of factors that weigh heav- 
ily in selection of an airline. 

Having traveled extensively by air. in- 
cluding several trips to Europe with both 
American and foreign carriers, I must say 
that in my experience American service 
doesn't compare with European. I would 
compare tourist service on European airlines 
very favorably with first class on American. 
The attention to details, baggage, and sched- 
ule are all important considerations which 
seem to be very minor items with some 
American airlines. 

We are in a competitive age and I cer- 
tainly want American industry to grow, and 
particularly airlines-but repeated strike 
threats, stewardess low pay and resultant in- 
difference, and general personnel attitudes 
can only lead to the same condition now 
existent on most railroads where the passen- 
ger is almost rcsented-or at least it appears 

(Name withheld by request.) 

E. A. W. 

Los Angeles, Calif. 
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The totally new Brush Recorder Mark 200 made these incredibly crisp tracings. No other recorder in 
existence can match them. Note the line width. It never varies . . . regardless of writing velocity, regardless 
of chart speed. The writing mechanism is electrically signaled by the position-seeking "Metrisite” transducer 
... no parts to wear, infinite resolution, verifiable dynamic 'i% accuracy. Traces are permanent, high- 
contrast, reproducible ... on low cost chart paper. The Mark 200 has but three standard controls . . . 
attenuator, pen position, chart speed. Such fidelity, simplicity and economy are possible with no other direct 
writing recorder. Write for details # _ 

... they’ll speak for themselves. ZDt*USt1 INSTRUMENTS 
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LililJ With introduction of the new 
ind CW amplifier klystrons now offers 


A C-band version of Varian's famed VA-849, the VA-860 provides the industry 
with highest power available in commercial bands — 20 kW CW. 

And like the VA-849, which was hailed as "a major breakthrough in microwave 
technology,” the VA-860 is produced with Varian’s traditional careful attention 
to superior design and precision manufacture. This new water-cooled klystron 
is available in frequencies from 5.9 to 6.5 Gc. Low incidental noise. Gain is 
44 db, tuned for high efficiency. Tuning range is 40 Me. Beam voltage and beam 
current are 23 kV and 2.7 A, respectively. 

Applications include earth-to-satellite communication, troposcatter, radar 
astronomy, and CW illuminator service. Write Tube Division for information. 

2. VA-8042kWCW4.4O0-S.B75 Gc/3. VA-8D5 2 kW CW 5. 87S-S.42S Gc 

| ft N associates 4. VA-8348 1 kwcw4.4 5.oec/5. VA-8465kwcW4.4 6.0Gc 
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